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inonedre SIGMA INSTRUMENTS, INC. 


builds better relays 


with MPB bearings! 


OPERATING CONDITIONS consistently accurate response to equal amounts of current par > 
tial shaft rotation strength to withstand severe shock, vibration, plus extreme temperature 
changes. CRITICAL — wear, low starting torque, trouble-free operation of bearings supporting 
armature shaft, RESOLVED—by use of 2 MPB No. 2A’s, miniature angular contact bearings 


MPB bearings, installed in the redesigned Sigma 6X electrical 
relay increased sensitivity and consistency of performance. 
Test sample models completed many million cycles of partial 
rotation with no variations in performance...no bearing wear 
...no adjustment necessary. 

“Designing in’”” MPB bearings can help you get greater ac- 
curacy, longer life in your precision mechanisms. For the most 
complete design information ever offered on miniature ball 
bearings request, on your letterhead, MPB catalog TR54c 


Miniature Precision Bearings, Inc. a Keene, New Hampshire 


















LUMMUS 


designs, engineers and constructs petroleum and chemical plants 
scope: world-wide 








No petroleum or chemical area in the free world is more 
than a few hours flying time from a Lummus office. 
From principal cities on five continents, Lummus staffs 
have designed, engineered and directed the construction of over __ ——_- 
700 major plants and installations. yf 7 
Think of Lummus when planning your next project — location anywhere. ga é 










THE LUMMUS COMPANY, 
385 Madison Avenue, New York 17, New York 






ENGINEERING AND SALES OFFICES: 
New York, Houston, Montreal, London, Paris 






SALES OFFICES: Chicago, Caracas 






HEAT EXCHANGER PLANT: Honesdale, Pa. 







FABRICATED PIPING PLANT: East Chicago, Indiana 
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ed and constructed by Lummus for the Sociéte Generale des Huiles de Petrol 





ILLUSTRATED: 40,000 B/D petroleum refinery at Dunkirk, France, designed, engin 
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THERE’S A C-E BOILER TO MEET YOUR NEEDS | ft 






















Whether you need a boiler 


. like the C-E, Type VP (above) which can be snugly placed. fully 
assembled, on a flat car or truck for delivery right to your plant floor 


. Or a giant power station boiler that takes about 200 cars, the equivalent 
of four fifty-car trains, just to get the components to the job site 


...or anything in between... 


— you'll find the complete line of C-E boilers includes a type and size that is just right 
for your steam needs. 


The Type VP, for example, is ideally suited to the requirements of small 

plants. Available in capacities as low as 4,000 pounds of steam per hour, the VP 
comes to you fully assembled and ready for operation as soon as the necessary 
service connections are made. 

At the other extreme, C-E is now building a 15-story high utility boiler to 

serve a 260,000 kw turbine generator. It will burn nearly two carloads 

of coal an hour — enough to heat ten average homes for,a year. 
Long experience in building boilers for a/l/ power, process and 
heating needs is just one of many reasons why you can 

depend on Combustion to supply a boiler exactly suited 

to your particular requirements. 


Combustion Engineering Building 
200 Madison Avenue, New York 16, N. Y. 


all types of steam generating, 
fuel burning and related equipment 
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WESTON 


Sensitrol Relays 


eliminate need for involved electronic circuits, and auxiliary power 
supplies. 


operate directly on values low as 2 microampere, or % millivolt. 


handle substantial wattage at 110 volts on non-chattering magnetic 
contacts. 


available with single or double contacts, fixed or adjustable, 
manual or solenoid reset. 


Designing, or redesigning, for greater simplicity, compactness or 
reliability, investigate these widely used, ultrasensitive relays. 
So sensitive that they operate direct on the output of thermo- 
couples, resistance bulbs or photocells, they enable designers to 
cut manufacturing and maintenance costs by dispensing with 
involved circuits and many troublesome components. To help you 
adapt these rugged relays to your problems, engineering assistance 
is freely offered. Write ... WESTON Electrical Instrument Cor- 
poration, 614 Frelinghuysen Avenue, Newark 5, New Jersey. 
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BARNSTEAD 
WATER DEMINERALIZERS 


are 
BUILT BETTER 


Uscolite Steel Columns Lined 



























Piping With With Sheet Rubber 
Flanged Joints Linings 1/8" thick Flow Rate 
Vulcanized In Place Indicator 
(Not Sprayed Or Coated) 









Convenient 
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Meter 
Valves Instrument 







Multiport Valves 


















Lined With 
Stainless Steel Baked Resin 
Regenerant No Metallic 





Solution 
Eductors 


Contact 






Water Flow May 
Be Observed In 
Trough During 
Regeneration 









Self-Contained 
Regenerant Tanks 
An Individual Tank For 






















Entire Acid Tanks Lined 







“Packaged” Unit With 10 coats Each Column. 
On Stee! Skid of Acid-Proof Bolted In Place. 
Easy To Install Duroprene Easy To Remove 







Barnstead Water Demineralizers are 
engineered to give you long, trouble-free 
service . . . they are scientifically de- 
signed to produce Pure Water — and 
water of standardized, controlled quality 
for as low as 5c per 1000 gallons. 

Now, Barnstead Demineralizers can be 
used profitably in countless operations 
and in every industry that is plagued by 
the uncertainties of tap water. Demin- 
eralized Water, by Barnstead, insures 
better products, consistent results, fewer 
rejects, and lower operating costs. 
Whether you need 5 or 1000 gallons per 
hour, Barnstead engineers will be glad 
to help you find the right answers for 
your specific Pure Water problem. This 
service is yours for the asking. 






















FIRST IN PURE WATER SINCE 1878 


farnstead 


STILL & STERILIZER CO. 























BARNSTEAD STILL & STERILIZER CO. 
26 Lanesville Terrace. Forest Hills. Boston 31, Mass. 


Gentlemen: Please, send me the complete Pure Water story on 
Barnstead Demineralizers. 


Name ........ Firm. 





Address 





City State 
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Educational Feedback.—When the Graduate 
School of Brandeis University was inaugurated on 
January 14, Technology’s President, James R. Kit 
LIAN, Jr., 26, delivered the major address. The Re- 
view is happy to bring to its readers (page 239) this 
address, “The University and the Community.” In 
speaking of the new relationship which universities 
have developed with agriculture, industry, manage- 
ment, and labor, Dr. Killian presented a study of the 
ways in which the intellectual and physical facilities 
of the modern university generate new firms, prod- 
ucts, and services whose wealth is returned to their 
community for the common welfare. In the process, 
the university is able to produce special benefits for 
its own community. 


Physical, Quizzical Prof. — Contrary to the views of 
many, physics need not be dull and uninspiring. In 
fact, Mary Hanpy, staff writer of The Christian Sci- 
ence Monitor, finds it can be fabulous, at least when 
taught by Hans Mueller, M.I.T. Professor of Physics. 
Miss Handy received the A.B. degree from Principia 
College, Elsah, Ill., and studied for a short time abroad 
at Oxford and at Paris. Miss Handy has been writing 
about education for The Christian Science Monitor 
for the past three years, and for the past two years 
she was awarded a medal by New England Women’s 
Press Association as outstanding woman reporter in 
New England. Her story is reprinted (page 243) as it 
appeared in the December 23 issue of the Monitor. 


New England Mining. — Some interesting and un- 
usual sidelights on the importance of New England 
minerals and mining, especially during the colonial 
times, are given (page 245) by Carte R. Haywarp, 
04, Professor of Process Metallurgy, Emeritus. Born 
in Yankton, S. D., Professor Hayward was graduated 
from the Course in Metallurgy in 1904 and for the 
next two years was instructor in science at Bellows 
Free Academy in Fairfax, Vt. He has been associated 
with the Department of Metallurgy since 1906, and 
has written extensively on process metallurgy, espe- 
cially of copper, lead, and zinc. His article records a 
surprising number of cases of mining in New England. 


Tech’s Medics. — Despite the complete absence, at 
M.LT., of a course of instruction designed for pre- 
medical students, Technology Alumni who take up 
medicine have made an impressive record. The rea- 
son for this gratifying state of affairs may be the fact 
that “The Institute abounds with excellent courses in 
many fields, taught by stimulating men of exceptional 
ability” to use the words of MyLes MaxrieLp whose 
article, “Premedical Education at M.I.T.,” appears on 
page 251. Dr. Maxfield received the A.B. and M.D. 
degrees from Harvard in 1942 and 1945, and the Ph.D. 
degree in biophysics from M.I.T. in 1950. He was a 
research associate in biophysics at M.I.T. 1950-1952, 
and since 1952 has been assistant professor of bio- 
physics, and member of M.I.T.’s medical staff. 


THE TECHNOLOGY REVIEW 





meni —_——— 


BEYOND THE HORIZON.® 












RD, 
rn 
‘* depend very largely upon the new alloys the metailurgists can supply 
1e 
ws the engineer. The laws of thermodynamics dictate higher tempera- 
ed 
nd 


Coming developments in transport—still beyond the horizon—will 


tures for greater efficiency in engines and, as the addition of Molyb- 
=e denum to many alloys allows the use of higher temperatures, it will 
id. F certainly be used more and more in the engines of the future. 

Climax furnishes authoritative engineering data on Molybdenum 


hed applications. 
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CAREFUL 
JOURNEY 


From design on the en- 
gineer’s drawing board 
to actual 
formance, the “produc- 
tion trip” of DIEFEN- 
DORF GEARS is a 
carefully planned jour- 
ney through a modern 
plant 
custom gear production. 
Gears cut to particu- 
lar specification. Design 
and emergency a 
aids. 

tion on all type gears— 
metal on non-metallic. 


tested per- 


specializing in 


Contract produc- 


DIEFENDORF GEAR 


CORPORATION 


Syracuse, New York 


DIEFEND‘O:AF 


G EA 
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LMETIRUIK revuces 
MATERIAL HANDLING COSTS 





SILENT HOIST FORK LIFTTRUK available in 
5, 7%, 10, 15 ton capacities, are noted 
for their superb mobility, long continuous 
service, and low upkeep. 


UP TO 


more lifting power— 
more carrying power— 
means bigger loads, 
heavier loads, higher 
stacking, fewer trips. 
Faster in-loading and 
out-loading at fac- 
tory, mill or storage 
yard, more efficient 
interplant flow means 
great savings in time 
and manpower. 


SEND FOR 
BULLETIN 77 


Made by the manufacturers of KRANE KAR Mobile Swing Boom Crane 
and LIFT-O-KRANE Combination Boom Crane and Fork Lift, with sepa- 
rate power winch for Load Line. 


SILENT HOIST & CRANE CO. 


Pioneers of Heavy Duty Materials Handling Equipment 


891 63rd STREET BROOKLYN 20, N.Y 





MAIL RETURNS 


Comments on the January Issue 


From RayMonp E. Hanson: 

The urge to congratulate you upon the current issue of 
The Technology Review is too strong to resist. Dr. Car- 
michael’s article, “Psychology, the Machine and Society” 
should bring forth acclaim. It seems to me the most en- 
lightening, erudite exposition of the fallacy of certain 
dangerous, present-day trends that I have seen to date. 
And I believe you have done a great service to your 
readers in publishing this very superior essay of a type 
so much needed today to combat tendencies which a 
study of history reveals have always led to disaster, dis- 
illusion, and destruction. 

The article on decorative tiles is both interesting and 
informative. I look forward to reading Part II. 

“Yellow Fever’s Role in History,” dramatizing as it 
does, a rather unknown phase of history, makes a worthy 
companion for these above-mentioned articles. 


Boston, Mass 


Tiles of England and the United States 


From E. A. LANE: 

Your article on tiles is most interesting, and very well 
presented; I am glad to see that you have included several 
illustrations of pieces in the Museum. No doubt you will 
be following it up with a further article, and I look for- 
ward to this — especially if it contains information about 
tiles made in the United States. We over here have almost 
no knowledge of the latter. 

In England there are two or three collectors of English 
delftware who have, during the last five years, made fairly 
intensive studies in the subject of English tiles, attempting 
to attribute them to the different centres of Lambeth, 
Liverpool and Bristol. Prewar information now 
somewhat out of date; but the present experts do not al- 
ways agree with each other! 


seems 


Victoria and Albert Museum 
South Kensington, London, S.W. 7 











13 contracts in the 


past 32 years for 
ALEX SMITH, Inc. 


W. J. BARNEY CORPORATION 


Founded 1917 
101 Park Avenue, New York 


INDUSTRIAL CONSTRUCTION 


Alfred T. Gilassett, '20, President 
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“The great objective... 


















Spark of genius 


is to open the avenue of scientific knowledge to youth”* 


Franklin...Fulton...Lincoln...Bell...Willard—geniuses ? 
Yes, in the sense that they had the creative spark and 
the ability, courage, and leadership to see and speed to 


us inventions and ideas beyond the horizon of their day. 


FUTURE IN TODAY'S YOUTH — The scientists, states- 
men, inventors, and humanitarians of tomorrow are 
among our youth of today. The future depends upon our 
discovering, fostering and using their creative genius. 

OPPORTUNITIES ABOUND [for al! of us ‘‘to direct the 
genius and resources of our country to useful improve- 


* 


ments, to the sciences, the arts, education...’ 


SCHOLARSHIPS AND FELLOWSHIPS—To help meet 
this need, Union Carbide has established undergraduate 
scholarship and fellowship programs in a number of 





ELECTROMET Alloys and Metals 
PYROFAX Gas 


LINDE Oxygen 
PRrest-O-LITE Acetylene 
SYNTHETIC ORGANIC CHEMICALS 
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UCC’s Trade-marked Products include 

HAYNES STELLITE Alloys 
DYNEL Textile Fibers 
EVEREADY Flashlights and Batteries 


liberal arts colleges and technical institutions to assist 
deserving students who are interested in business and 
scientific careers. 

THE PEOPLE OF UCC hope you, too, will do everything 
in your power to discover and encourage the creative 
talent of our American youth. In them is our greatest 
assurance of an ever better tomorrow. 

TO LEARN MORE about the Union Carbide scholarships and 
fellowships, their purposes, and the colleges and universities in which 
they have been established, write for booklet A. 


*from Tablets in the Hall of Fame, New York University. 


Union CARBIDE 


AND CARBON CORPORATION 


30 EAST 42ND STREET UCC NEW YORK 17, N. ¥ 





PRESTONE Anti-Freeze NATIONAL Carbons 


UNION Carbide LINDE Silicones 


BAKELITE, VINYLITE, and KRENE Plastics 
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Single Chamber 











pi 
Mae 7.60 -15 TIRE 


Your rims ride just 514 to 71% inches from the highway de- 
pending on tire size. And the only thing holding you up is air! 

So when you have a blowout with only a single chamber 
containing that air, you lose all your air, your wheel drops 
about half a foot in a split second! That’s what throws a 
car out of control, into danger! 


of blowout-safe, puncture-safe driving. 


soon! Goodyear, Akron 16, Ohio. 





These few inches can mean the difference 
between life and death on the highway! 


against blowout accidents! LifeGuards fit any tires! 


No matter what make tires you now own, you can make them safe 
against blowout accidents and guard against the inconvenience 
of punctures with New LifeGuard Safety Tubes. And you can 
use them in three or more sets of tires for 100,000 miles or more 


So you actually save 20% to 43% per wheel over other types 
of blowout and puncture protection. See your Goodyear dealer 


America needs better, safer roads. Let’s bring them up to PAR. 


NEW LIFEGUARD SAFETY TUBES | : 


*GOODFYEAR 













LIFEGUARD 
double air chamber : 


INNER 
CHAMBER 





Blowout drop 2/2 


7.60 -15 TIRE 


But with double-chamber LifeGuard Safety Tubes in your , 
tires, only the outer chamber blows out. You drop only 214 
inches. You still have a reserve of air in the inner chamber. 
You bring your car to a safe, controlled, straight-line stop! 

Thousands of motorists have told us they’ ve had blowouts 


without even realizing it with LifeGuard Safety Tubes! 


Only the double-chamber LifeGuard principle protects <4 


f 


PS, 





LifeGuard, T. M.—The Goodyear Tire & Rubber Company, Akron, Ohio 
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How Well Do You Know Boston? 


Not more than a mile from the main 
group of M.1.T. buildings is this 
statue of an early visitor to these 
shores. Do you know who the statue 
represents and where it is? If not, see 
Contents page for April. 


Boston, eight-mile marker (February 
Contents page) is in Christ Church 
Cemetery, Cambridge Common. From 
Harvard Square it was eight miles over 
the 1666 Bridge, through Brighton, 
Brookline, and Roxbury over the “neck” 
to the Old State House. 
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Ward Allan Howe 
The Curious Window Shopper 


Patio with antique shops, on East 51st Street, New York City 
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Molecules of Life’s Processes 


HEN we have increased our understanding of 
W elementary principles governing the be- 
havior of living systems, then can we expect 
to control and benefit the actions of such systems. 
Such is the view expressed by David F. Waugh, Asso- 
ciate Professor of Physical Biology at M.I.T., who 
gave the Popular Science Lecture entitled “Proteins, 
Giant Molecules of Life’s Processes” in the Society of 
Arts series at M.I.T. on Sunday afternoon, January 17. 
Proteins recur, Dr. Waugh explained, wherever we 
attempt to obtain a basic understanding of the chemi- 
cal and physical processes which, in sum total, give 
the characteristics of life to cells and tissues. Impor- 
tant examples which illustrate the wide spectrum of 
the occurrences and functions of proteins include the 
following: (1) Proteins comprise all of the enzymes, 
the mediators of the vast number of chemical trans- 
formations involved in the maintenance and repair of 
tissues and in the liberation of energy; (2) Proteins 
form the gel-like structures found to accompany the 
division of animal and plant cells; and the bulk of the 
contractile mechanism of muscle is also made up of 
proteins of different kinds; (3) The connective tissues 
which lend mechanical support to our organs, and by 
virtue of high mechanical strength as in tendon, trans- 
fer force, are also largely protein; (4) Finally, many 
important functions of blood, such as coagulation, are 
dependent upon the interplay of protein molecules. 
Protein molecules of soluble character are known in 
many instances to be thousands of times larger than 
water molecules. Consequently, proteins must be 
3 composed of thousands of atoms, largely found in the 
B groups hydrogen, oxygen, carbon, and nitrogen. De- 
spite their size and the fact that the only repeating 
unit in these molecules is the amino acid (a relatively 
small unit), the molecules of each kind of a protein 
are constructed alike, at least within the limits of 
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The Trend of Affairs 


present methods for detecting differences. Within the 
last two decades, our knowledge has advanced to the 
point where we may attempt to picture the way in 
which the hundreds of amino acids are put together 
to form the structure of the protein molecule. It is 
known that the amino acids are joined together in 
chains much longer than the length of the molecules 
which they make up. The chains of amino acids, there- 
fore, must be tightly folded or coiled; and separated 
portions of the amino-acid chain must come together 
and interact to lend stability to the coil. 

Since the amino acids in the protein chain do not 
all have the same character, we expect and find a 
variety of interactions to lend structural stability. A 
considerable stability of internal structure is necessary 
to produce giant molecules — all of which are alike for 
a given protein. 

The specific properties of different proteins — such 
as the strength of tendon, the hundreds of different 
kinds of enzymes like pepsin, trypsin, and cellular 
enzymes, the fibrinogen molecules responsible for 
blood coagulation, and the protein hormones, such as 
insulin and growth hormone — all owe their origins 
to factors such as the particular variety of amino acids, 
the sequence of amino acids in the chain, the nature 
of the coiling of the chain, and to factors not yet pre- 
cisely defined. 

In many instances, as in blood coagulation, it is 
found that protein molecules can come together, join, 
and form highly specific structures. Protein activities 
of this nature are undoubtedly at the basis of the 
grouping of enzymes and other molecules together to 
make the microscopically visible structures which are 
so important in the activities of living cells. 

Considerable progress has been made in increasing 
our understanding of protein structure in recent years, 
Dr. Waugh stated. As our knowledge of the basic bio- 
logical elements increases, who can tell what benefits 
to mankind may be anticipated in the future? 
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Life History of Clouds 


C= may yield their life histories to a new cloud 
spectrograph developed by meteorologists at the 
Institute. Delbar P. Keily, 34, Associate Professor of 
Meteorology, and two assistants, John C. Johnson, 
646 (now on the Tufts College staff), and Ralph G. 
Eldridge of the Division of Industrial Codperation at 
M.LT., have completed a one-month successful opera- 
tion of their new equipment for measuring cloud drop 
sizes on Mount Washington, and are piecing together 
data which give an insight into formation and dis- 
persal of clouds. 

The new equipment, developed in the M.I.T. De- 
partment of Meteorology under sponsorship of the 
Geophysical Research Directorate of the Air Force 
Cambridge Research Center, determines the size and 
number of drops “smaller than have been measured 
before,” Professor Keily says. It estimates the size and 
number of droplets as small as 4/10,000ths of an inch 
in diameter; a cubic inch of ordinary cloud may con- 
tain 500,000 such tiny droplets — each less than 1/100 
the size of the smallest drops in a drizzly rain. 

Clouds are formed when invisible water vapor col- 
lects into visible droplets of water, at first very small. 
These tiny droplets, says Professor Keily, “contain the 
key to the mystery of how clouds grow.” 

Such tiny drops, says Professor Keily, are believed 
to exist for a short time; they must either grow larger 
or evaporate. The new instrument is important be- 
cause it will allow meteorologists to study the behavior 
of very small droplets, closer than ever to these critical 
sizes which are the true ancestors of raindrops. 

Professor Keily and his associates call the new 
equipment a “variable frequency infrared cloud trans- 
missometer.” It consists of an electric eye looking 
through a part of the cloud-in question toward a light 
source about four feet away. The eye measures the 
changes in brightness of the light source caused by 
intervening droplets of the cloud. The light source is 
invisible “infrared” radiation, chosen because it un- 
dergoes large changes on passing through a cloud of 
very small droplets. 

To find the actual sizes of drops, observations of 
brightness made with the cloud spectrograph must be 
compared to intensities derived from theoretical data. 
The theoretical computations, the key to the useful- 
ness of the new device, were originally made on 





M.I.T.’s large electronic computer, Whirlwind 1, un- 
der Dr. Johnson’s direction. 

The cloud spectrograph proved its effectiveness in 
the fall of 1953 in a month’s operation by Mr. Eldridge 
or. Mount Washington — the highest point in New 
England and one of the stormiest mountains known, 

Future development of the cloud spectrograph, 
Professor Keily and his associates believe, will be to- 
ward an air-borne instrument of greater accuracy and 
dependability than the present experimental model, 
An air-borne cloud spectrograph, carried on success- 
sive passes through a cloud, could get the full life 
history of that cloud from its first appearance to its 
maturity as a rainstorm, without any of the side effects 
which may occur as a cloud passes over a mountain- 
top. Such a history of the changes in cloud drop size 
and number is necessary to a full understanding of 
when and why it rains. 


Better Vacuum Tubes 


— electronic computers use a great many 
vacuum tubes for long periods of time under 
severe conditions of operation. For example, the In- 
stitute’s Whirlwind I computer uses approximately 
6,000 electron tubes which usually operate 24 hours 
per day. If maintenance operations and “time out” are 
to be held to reasonably small values, long life and 
stable operation of tubes under the conditions of oper- 
ation are necessary. 

In most modern tubes, electrons are supplied from 
an oxide coating affixed to a nickel base which is 
heated electrically. It has been found that a major 
cause of failure of such tubes may be traced to the 
formation of a poorly conducting interface compound, 
whose location is shown in the diagram as the band 
between the nickel base and the oxide coating. The 
slow formation of such an interface compound gradu- 
ally introduces an impedance between the base and 
the coating (called the interface impedance), which 
adversely affects the operation of tubes. 

For many years it was known that an interface com- 
pound was formed, but only comparatively recently 
has it been known that, for tubes used in wide-band 
amplifiers, the interface was responsible for a loss of 
amplification at frequencies below 100,000 cycles per 
second without appreciable change in the gain at 
frequencies of 10 megacycles per second. The effect 


Ralph G. Eldridge, of the 
M.1.T. Division of Industrial 
Coéperation, at work on the 
recording equipment of the 
M.I.T. cloud spectrograph 
which was recently success- 
fully tested on Mount Wash- 
ington. The machine deter 
mines the size and number of 
droplets in a cloud passing bi 
tween the “eyes” of the unit 
at the right. One eye contains 
a light source; in the other is 
an electric eye which meas- 
ures the changes in brightness 
caused by intervening cloud 
droplets. 


M.1.T. Photo 
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Elements of electron tube diagrammatically represented (not 

to scale) to show how the formation of poorly conducting in- 

terface compound acts as additional impedance between 
anode and nickel base of this cathode. 


was observed after several months of operation and 
was correlated with high silicon content of the ampli- 
fier tubes. The connections were established early in 
1948 by a group headed by David R. Brown, ’47, in the 
Digital Computer Laboratory, with the co-operation 
of Professor Wayne B. Nottingham of the Department 
of Physics. A research program was initiated in 1949 
in the Digital Computer Laboratory to uncover basic 
properties of the cathode interface impedance. with 
the anticipation that a better understanding of such 
effects would enable more reliable tubes to be pro- 
duced. The research has been supported by the Office 
of Naval Research, and a major part of the work de- 
scribed here has been done by Harold B. Frost, ’50, re- 
search assistant of the Digital Computer Laboratory. 

Because cathode interface impedance cannot be 
measured by standard equipment, pulse test equip- 
ment and accurate bridge techniques were developed 
for making the required determinations. Vacuum 
tubes, with different alloys for the cathodes, were 
placed on life test under various conditions. It was 
found that high values of cathode interface imped- 
ance were formed in tubes operated under cutoff 
conditions when the base contained more than 0.05 
per cent silicon by weight; intermediate values were 
encountered erratically with alloys having between 
0.01 and 0.05 per cent silicon, whereas no interface 
impedance developed with tubes whose cathode base 
material contained less than 0.01 per cent silicon. 

The interface impedance is not a simple lumped- 
constant network, but a distributed-constant element. 
Bridge measurements have shown conclusively that a 
network with at least four elements is necessary to 
give a second-order approximation to the interface 
impedance for a given operating condition. Such a 
network commonly has two open-circuit time con- 
stants between 0.1 and 10 microseconds. It has been 
found that the interface impedance is nonlinear. The 
impedance depends largely on cathode temperature 
(heater voltage), operating conditions (both the level 
of cathode current and the electrode potentials neces- 
sary to obtain the current), and time of current flow, 
especially the first second or so of operation after a 
cutoff period. 
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Progress in Communication 


|) jeesers the last months of 1953 and the first few 
weeks of 1954, four important steps in the prog- 
ress of electrical communication were announced 
in quick succession. On November 17, a radio mes- 
sage which flashed from a giant antenna strung 
across a deep valley in the Cascade Mountains of 
the state of Washington circled the world to bring 
all of the far-flung elements of the United States Navy 
within direct and instant reach of their homeland. In 
December, the Bell System announced that plans had 
been completed and work was soon to begin on the 
construction of a 2,000-mile, underwater, coaxial cable 
between Nova Scotia and Oban, Scotland, which will 
provide 36 simultaneous telephone channels between 
New York and London. Successful recording, on mag- 
netic tape, of television pictures in black and white, 
as well as in colors, was announced by the Radio Cor- 
poration of America shortly thereafter in a de- 
velopment that inaugurates an era of electronic 
photography, and makes possible the transcription of 
picture signals for later reproduction without the need 
of photographic processing. But perhaps the develop- 
ment that will most readily capture public fancy is 
the announcement, by the Federal Communications 
Commission, that a compatible system of color tele- 
vision has been approved for commercial use, as a re- 
sult of industry-wide co-operation in the creation of 
the necessary standards. It is expected that produc- 
tion models of the first color television receivers 
should make their appearance about the middle of 
1954. 

Each of these developments is of major significance, 
and each has taken anywhere from one to 25 years to 
bring to fruition. Yet, so accustomed have we become 
to announcements of significant developments based 
on science that public comment on such news may be 
said to be almost conspicuous by its absence. 

The Navy’s radiotelegraph transmitter at Jim Creek 
Valley, 55 miles northeast of Seattle with a power 
rating of 1,200 kilowatts, is the most powerful radio 
transmitter ever built. This $14,000,000 project took 
six years to complete and is intended to provide direct 
and instant communication to naval units in all parts 
of the world. It operates at the low radio frequencies 
of 14.5 to 35 kilocycles per second. Most spectacular 
portion of this high-power station is the antenna sys- 
tem. Ten catenaries, supported by 12 towers each 200 
feet high and built along the crests of the ridges 2,700 
feet above the floor of the valley, support the zigzag 
spans, the largest of which is 8,700 feet in length. The 
antenna, as well as the transmitter, is divided into 
two units, each half of which may be operated sepa- 
rately and independently. It is interesting to learn that 
only six minutes elapsed from the time the inaugura- 
tion message was tapped out at Jim Creek until re- 
plies commenced to pour in from naval units in all 
parts of the world. 

A quarter of a century of development — on the part 
of engineers of the American Telephone and Tele- 
graph Company in the United States and of the British 
Post Office in England — underlies the technological 
foundation that will make the fabrication and laying 
of the transatlantic telephone cable a reality within 
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a few years. The project, which will cost $35,000,000, 
is a joint undertaking of the American Telephone and 
Telegraph Company, the Canadian Overseas Tele- 
communication Corporation, and the British Post Of- 
fice. The cable will provide direct telephone communi- 
cation between New York and London by means of 
landline from New York to Portland, Maine, micro- 
wave radio relay from Portland to Nova Scotia; un- 
derwater cable from Nova Scotia to Newfoundland; 
deep-sea cable from Novia Scotia to Oban, Scotland; 
and landline circuits from Oban to London. The cable 
will handle 36 simultaneous conversations, thereby 
tripling existing radio-telephone circuit capacity. The 
facilities will be adequate for radio program (music) 
applications, but will not be adequate for the trans- 
mission of television signals. 

The deep-sea cable between Nova Scotia and Scot- 
land will employ 100 vacuum tube repeater ampli- 
fiers. In each repeater station, which will be one and a 
half inches in diameter and seven feet long, will be 
three vacuum tubes. Power for the amplifiers will be 
carried over coaxial conductors. A major problem in 
the design of the cable was to develop electron tubes 
with sufficient reliability as to last years without re- 
placement, and to provide means for by-passing tubes 
that might fail in service. 

The magnetic tape recording of television pictures 
is expected to play an important role in commercial 
broadcasting of color television programs. Since no 
chemical processing is required, the programs may 
be reproduced as soon as they are recorded, and pro- 
grams from tape which has served its purpose may be 
readily erased so that the same tape can be used over 
and over. In principle, the recording of television sig- 
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Radio Corporation of America 


W. D. Houghton (left) and Harry F. Olson operating the 
laboratory equipment on which the first public demonstration 
of tape recording of both monochrome and color television 
was made. Messrs. Houghton and Olson head R.C.A.’s seven- 
man research team which is working toward simple and 
economical methods of reproducing motion pictures for 
television broadcasting and home entertainment. The last two 
racks on the right, in the illustration, are for test purposes and 
not part of the video tape recorder. 
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nals on magnetic tape is the same as that used for tape 
recording of sound. However, whereas sound fre. | 
quencies range from 20 to 20,000 cycles per second, | 
signals for television use must operate up to frequen. 

cies at least as high as 4,000,000 cycles per second. 

Accordingly, it is necessary to increase the speed at 

which the tape travels from 15 inches per second (the | 
speed used in sound recording) to 30 feet per second, | 
moreover, the speed at which the tape travels must be | 
maintained extremely constant, at both the recording | 
and the reproducing stations. 

In the initial demonstration, five parallel channels | 
were recorded simultaneously on a half-inch tape. One | 
channel was for sound; one channel was used for each | 
of the three primary colors (red, green, and blue) into 
which the images were resolved; and the fifth channel | 
was used for synchronizing purposes. .Black-and- | 
white television signals can be reproduced on a tape 
one-quarter inch wide, with but two channels; one for 
the video signal and one for the audio. 

Magnetic tape recording stores the electrical signals | 
directly as they come from the television camera, and | 
neither electronic nor photographic processing is re- | 
quired. Copies can be made for distribution at a cost | 
of $15 per copy for a half-hour, black-and-white pro- 
gram, provided the tape is reused many times. Copies 
of color television programs can be made at a cost of 
approximately $20 for a half-hour program. Of course, 
these figures refer to the cost of recording visual 
images on tape, and not to the cost of producing the 
original television programs. 

The action of the Federal Communications Com- 
mission in approving a “compatible” system of color 
transmission not only opens up the era of commercial 
color television, but assures televiewers that they will 
be able to receive program material from either black | 
and white or color television transmissions. Under the 
compatible system of television standards, existing 
television sets can receive color programs in black and | 
white without any changes or additional accessories, 
whereas the new color television receivers to be built, 
beginning this year, will be able to receive either color 
or black-and-white television programs. Of course 
new color television receivers will be required to 
utilize full color programs, for the necessary addi- 
tional circuits and color kinescopes can hardly be 
added as accessory equipment to existing receivers. 
By establishing television transmission standards 
which are compatible, the industry is assured that 
there will be markets for both black and white as well 
as color transmissions for many years; furthermore, 
set owners need not fear sudden obsolescence of their 
receivers as the result of the introduction of color 
transmissions. 

These, and similar, developments inaugurate new 
landmarks in the progress of electrical communica- 
tion; the celebrations which accompanied the opening 
of each of these new services are tributes, even if silent 
ones, to those engineers, scientists, administrators, 
and financiers who have made possible such techno- 
logical progress. And now that we have such remark- 
able facilities for communicating ideas, wouldn't it be 
worth while to examine the quality and intellectual 
merit of the ideas we have to communicate over these 
new instrumentalities? 
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The University and the Community 


Universities Have Developed a Whole New Relationship 


with Agriculture, Industry, Management and Labor 


That Can Materieclly Benefit Their Communities 


By JAMES R. KILLIAN, JR. 


The Review is pleased to present to its readers the text 
of Dr. Killian’s address which was delivered at the inau- 
guration of the Graduate School of Arts and Sciences of 
Brandeis University. Dr. Killian was the principal speaker 
at the ceremonies which were held on January 14, 1954. 


of congratulating Brandeis University on the in- 

auguration of its Graduate School of Arts and 
Sciences and of conveying to you and your associates, 
President [Abram L.] Sachar, the pleasure we all feel 
in your progress and in your prospects. 

On other occasions I have spoken of the good neigh- 
bor policy which prevails among institutions in 
Greater Boston. Good neighbors welcome new good 
neighbors, and so we delight to see a new graduate 
school augment the scholarly resources of this com- 
munity. I like to think of our universities, hospitals, 
and research organizations as creating together a 
University of Greater Boston, an entity which is 
greater than the sum of its parts and which is the more 
effective because it has no corporate existence ex- 
cept the powerful sense of commonwealth to be found 
in groups of scholars spontaneously interested in each 
other’s work. Such a spirit pervades this community. 
A distinguished British scholar, Jacob Bronowski [Car- 
negie Visiting Professor of History at M.I.T.], re- 
cently spent several months in this community, and 
when he returned to England, he wrote in the London 
Observer that he had never spent so many stimulating 
evenings with first-rate men “excitedly talking each 
other’s shop.” What the biologist calls the “fecundity 
of aggregates” in speaking of living cells also applies 
to institutions and groups of scholars. Our common- 
wealth grows stronger, our scholarship more fecund, 
through the presence of this vigorous new institution. 

An occasion such as this brings other sentiments of 
satisfaction and anticipation. 

Society has invented the university to perpetuate 
itself and “to create its future.” Practical planning and 
prudence thus motivate the founding and building of 
a university. But there is something more. The build- 
ing of a noble university is an expression of the gen- 
erous impulses, the high purposes, and the soaring as- 
pirations of a free society. The university serves the 
present but it does this better if it preoccupies itself 
with the possibilities of the future. 

These practical and altruistic aims have been ex- 
emplified in the building of Brandeis and in the form- 
ing of the graduate school we inaugurate tonight. You 


[: behalf of its sister universities, I have the honor 
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who have founded and are building this new imstitu- 
tion should sense and savor the event taking place. 
Once it is successfully delivered, a university has a 
greater life expectancy than almost any other human 
institution. We can consequently sense the long reach 
of this occasion by anticipating how some future his- 
torian of Brandeis will laboriously reconstruct out of 
antiquity some measure of the temerity, the sweat, 
and the prescience which characterize the founding 
of Brandeis — and its founders. 

Formal graduate study in the English-speaking 
world has developed largely in the span of one genera- 
tion. In 1870 there were less than 50 graduate students 
in America. Today they number over 80,000. In his 
Unforgotten Years,* Logan Pearsall Smith recalls how 
research was viewed with suspicion and contempt at 
Oxford University in the 1880's. Benjamin Jowett, the 
redoubtable master of Balliol College and founder of 
its tutorial system, described research as a “mere ex- 
cuse for idleness; it has never achieved, and will never 
achieve, any results of the slightest value.” When 
Smith challenged this statement, Jowett demanded an 
example. Smith could only recall the then recent dis- 
covery that a tap on the kneecap would cause the 
patient to give an involuntary kick, and that this pro- 
vided one piece of evidence of his neurological health. 

“I don’t believe a word of it,” said Jowett. “Just 
give my knee a tap.” 

Smith obliged, whereupon the professorial leg re- 
acted with a vigor which surprised Smith and aston- 
ished Jowett. 

This involuntary jerk of Jowett’s academic leg sym- 
bolically kicked open the door to a new era of ad- 
vanced education. Already in Germany and the 
United States, as indeed it had in England, graduate 
study had taken root in the universities. The univer- 
sities were quick to demonstrate that they had spe- 
cial advantages for the conduct of research, and that 
research was an essential technique of advanced ed- 
ucation. We sometimes forget that the university was 
not always the habitat of basic research, and we might 
well remember that it could move into other kinds of 
institutions if universities ceased to be a favorable 
environment for it. 

An academic cynic, thinking perhaps of Jowett and 
his times, once remarked that in a university, “noth- 
ing must ever be done for the first time.” You of 
Brandeis who are doing something for the first time 


° Boston: Little, Brown and Company, 1939 
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Ward Allan Howe 


Our universities are important partners of management and 
labor in maintaining a vigorous economy. 


every day must have a joyous sense of the free and 
open road. We who know something of the built-in 
obduracy of older institutions can but envy you the 
happy state of having so little of the past to obstruct 
and complicate the future. Perhaps this explains Gil- 
man’s great achievement in starting American grad- 
uate study when he started Johns Hopkins, but it 
should also be added that no institution with a power- 
ful graduate school can easily remain static and tra- 
dition-bound. 

With these sentiments, anticipations, and good 
wishes, I hail your new graduate school and express 
the neighborly hope that it will prosper. 

In the context of the Twentieth Century, our uni- 
versities have assumed new duties and responsibilities 
unknown to them a generation ago. Today they are 
being asked to serve the nation, their states, and their 
communities with a range of services that removes 
them decisively from the role of ivory towers, in- 
sulated from reality. Let me be specific. 

Prior to World War II, universities had done a 
negligible amount of research for the federal govern- 
ment. During the war the largest military and weapons 
research laboratory ever essembled — a laboratory in 
this area— was managed by an educational institu- 
tion. The great atomic bomb laboratory at Los Alamos 
was, and still is, managed by a university, and at the 
present time many of the nation’s major research lab- 
oratories and projects are handled by universities. 
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The impact of the cold war has made it necessary 
to mobilize our ‘scholarly resources so that we may 
better understand Communism and counter its threat. 
University research centers of many kinds, especially 
those devoted to international affairs, have been 
called upon by the nation to help, and have been mak- 
ing significant contributions. Scholars, organized by 
the universities in this area, have played an important 
part in fighting Communism. 

Our universities have developed a whole new rela- 
tionship with agriculture, industry, management, and 
labor. Experiment stations aid the farmer and the 
small company, scientific and engineering faculty 
members serve as consultants to industry, the medical 
and public-health schools work directly with com- 
munity public health agencies and hospitals. Faculties 
of law, business, and education are closely articulated 
with actual practice in their fields. The social scientist, 
the architectural professor, and the planner are in 
great demand as advisers to government and to all 
manner of community activities. 

In one institution in this community, an estimate 
has shown that faculty members, on the average, 
spend a quarter of their time in activities of a public- 
service kind and for which neither they nor their in 
stitution receive any compensation. This means a 
contribution to the public service by this one institu- 
tion of about $1,000,000 a year in salaries paid. Mul- 
tiply this in proper proportion by all the institutions in 
this area, and you begin to get a measure of this total 
public service. This kind of service is a part of the 
responsibility of the modern American university. 

The university's new responsibilities for national 
and community service have been recently docu- 
mented in a study conducted by the New York State 
Citizens Council. As summarized by Benjamin Fine 
of the New York Times, this study identified four 
methods whereby colleges and communities achieve 
a mutually productive co-operation. These are: 


(1) Use by the college of the skills, abilities and educa 
tion of persons within the community for the purpose of 
enriching the educational process. 

(2) Use by the college of the community as a laboratory 
for the purpose of advancing the educational process. 

(3) Initiation by the college of various community un- 
dertakings in which the college functions merely as one 
of many agencies within the community. 

(4) Development by college and community of mutu 
ally beneficial undertakings. 


This kind of co-operation is obviously a two-way 
street. Certainly the university finds this new rela- 
tionship productive, and as a result the scholar comes 
to have a heightened sense of his usefulness. 

With this new range of university-community rela- 
tions in mind, I venture next to offer a close-up of the 
ways our local institutions benefit the economic life of 
this community. Lest this seem to be a narrowly pro- 
vincial view to our guests from other parts of the 
country, I hasten to make clear that I know that simi- 
lar claims can be made for other sections for their 
institutions. I also parochially limit my examination to 
science and technology, since I know these fields best. 
My other excuse is that Brandeis is also celebrating a 
large gift for a new science building. 
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| submit that in New England, in Massachusetts, 
aud in Metropolitan Boston, our universities are im- 
portant partners of management and labor in main- 
taining a vigorous economy. Out of the universities 
are coming directly new products, new industries, 
new wealth. Through research, the universities are 
helping this region to replace lost industry by using 
advanced technology and know-how to create new in- 
dustry. They also help existing industry achieve new 
products and new efficiency both in technology and 
in management. 

They supply well-educated individuals with entre- 
preneurial interests who understand the arts of man- 
agement, the use of research and new knowledge. 
They are the sources of the raw material of ideas and 
they are stockpiles of information. 

Let me give some case histories by looking first at 
Brandeis’ own home, the Waltham-Watertown area. 
Among its many growing companies is the Raytheon 
Manufacturing Company which employs about 
18,000 people in the state. One of the founders of 
Raytheon was a professor and a dean of engineering 
educated at Tufts and at M.I.T. This same man di- 
rected the greatest war research program in history. 
His name: Vannevar Bush, 16. During World War II, 
when we were struggling to develop adequate radar, 
Raytheon, working in partnership with an educational 
institution, made a major contribution, and as a con- 
sequence stands today as one of the industrial leaders 
in this field. 

Or take another example, the Barry Corporation, 
which has been created since World War II and which 
now does a business of over $5,000,000 a year. The 
founders of the company, and the product upon which 
it is built, both came out of a nearby wartime univer- 
sity research laboratory. 

Let us look next at my home city, Cambridge. Rad- 
cliffe, Harvard, and M.1L.T. together form the city’s 
largest employer of people with a total on their pay- 
rolls of nearly 14,000. The combined annual payroll 
of these three institutions is more than $35,000,000. 
Their combined annual expenditures are $85,000,000. 
This past year they had under construction new facil- 
ities totaling $10,000,000. Much of the new money is 
drawn from outside the state. I estimate that two 
thirds of the total capital resources of M.1.T. were at- 
tracted from outside Massachusetts. To put it one 
way, our local institutions import money and men and 
export ideas. For example, the recently established 
National Science Foundation Fellowships point up 
the drawing power of our local institutions. These 
fellowships, awarded to young scientists all over the 
nation, permit their recipients to study where they 
choose. More than 20 per cent of them have elected 
to study in Greater Boston; and I am pleased that my 
own institution draws the largest number of any in- 
stitution in the country. 

Let us look next at Metropolitan Boston. In the 
past four years its educational institutions have been 
the major factor in the location here of government 
electronic research facilities costing $11,000,000 and 
employing 2,000 men and women. The research re- 
sources of these institutions helped also in attracting 
here the new Quartermaster Research Laboratorv. 


‘During World War II a local college had the responsi- 
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bility for one of the major scientific efforts of the war 
and for the expenditure of $125,000,000 for research. 
At the present time, institutions of Greater Boston 
have mobilized hundreds of scientists who are work- 
ing unselfishly, quietly, and patriotically to give the 
nation stronger defenses at lower cost. Greater Boston 
has become one of the nation’s largest, and most im- 
portant, research centers for defense research. 

Finally, let us look at the universities as an all-New 
England resource. 

In a recent survey of 41,000 American scientists, 
14 per cent were shown to have received their Ph.D. 
degrees in New England and 12.5 per cent their bach- 
elor’s degrees. Since only 6.3 per cent of the popula- 
tion of the country resides in New England, these are 
impressive proportions. They reflect the importance 
of our graduate schools and the research they. under- 
take. The excellence of the region in the scientific per- 
sonnel it attracts and maintains is shown in its share 
of the total members of the nation’s top scientific so- 
ciety. Twenty-one per cent of the members of the Na- 
tional Academy of Sciences work in New England, 
and of these, over 90 per cent are in the region’s col- 
leges and universities. 

In this high concentration of scientific talent, we 
find one of the reasons why in 1950, New England 
institutions were responsible for nearly one third of 
all the research undertaken by colleges and univer- 
sities for the military services. 

As reported in the Boston Herald of Sunday, Janu- 
ary 10, in New England “the Air Force has awarded 
research contracts worth about eighty-two million 
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. . . the evidence is clear that New England is witnessing a 
new industrial revolution, and that its universities have played 


a part in furthering it . ... it is important that we encourage 
and further develop this fruitful relationship. 
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dollars. ‘New England, an Air Force officer said, 
‘seems to have become our most important develop- 
ment area in the country.’ ” 

As the report of The Committee of New England 
recently pointed out, this region possesses at least 46 
colleges and universities that furnish technical train- 
ing and operate research laboratories. These institu- 
tions have been responsible, at least in part, for the 
location in New England of many new companies. As 
this report points out, “During the last few years, a 
whole new generation of research-based new enter- 
prises has come into existence, frequently to exploit 
new scientific and engineering knowledge acquired 
during World War II. A large number of such com- 
panies have settled and grown near their spawning 
ground in Cambridge . . .” By spawning ground is 
meant what I have already described as the Univer- 
sity of Greater Boston as well as the research institu- 
tions along the Charles River. This is one of the 
greatest concentrations of scientific, engineering, and 
research talent in the world. In any terms, this con- 
centration of research is a community, a state, a re- 
gional, and a national resource of the first magnitude. 

Let me turn next to another recent report, A Sur- 
vey of Industrial Opportunities in New England, by 
Arthur D. Little, Inc. “The high quality of research 
in New England,” notes this report, “has concentrated 
an increasing number of new firms around its research 
centers ... One of the unique assets for the machinery 
industry in New England is the concentration of tech- 
nological knowledge in universities and private re- 
search corporations . . . [university] and research 
laboratories in the Boston area are the hub of elec- 
tronics developments.” 

And so these reports document my thesis. We have 
only to look at the new lexicon of corporate names in 
this area to see the impact of university scientific re- 
search and high technology: High Voltage, Inc.; 
Tracerlab, Inc.; Photon, Inc.; Polaroid; National Re- 
search Corporation; Ultrasonics, Inc.; Ionics, Inc. 

I think the evidence is clear that New England is 
witnessing a new industrial revolution, and that its 
universities have played a part in furthering it. They 
should receive no special credit for doing so, for this 
is part of their public responsibility, but it is important 
that we encourage and further develop this fruitful 
relationship. 

With these resources and these trends at work, it 
is important that we not sell New England short. For 
the same reason our New England colleges and uni- 
versities should not be sold short. In the furtherance 
of New England’s welfare, our universities, together 
with the other great agencies of the region, can make 
an increasing contribution to the economic stability 
and the prosperity of the region. 

The biologists have a scientific term which they use to 
describe the habitual living together, or interdepend- 
ence, of organisms of different species. This term is 
symbiosis, and it is applied to a relationship that is 
beneficial to both organisms and harmful to none. 1 
suggest that our universities and our communities 
stand in a symbiotic relationship to each other, each 
contributing to the strength and welfare of the other. 

Certainly it is true that New England has provided 
a benign environment for higher education. It is un- 
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thinkable that it would not do so in the future, but we 
must always be alert to maintain the beneficent rela- 
tionship which I have been describing. We must never 
allow our institutions or our community to find them- 
selves at a disadvantage in attracting and holding 
first-rate minds. 

New England universities have grown and flour- 
ished because their roots are in fertile soil. They have 
attracted and held first-rate teachers and creative 
scholars because these men found the environment 
here one of freedom, dignity, and benignity. Under 
these conditions there could be a confluence of all 
those subtle and impalpable factors which enable a 
group of scholars to make a great university where 
otherwise they might constitute a mediocre one. 

We as citizens, and we as educators, ought never 
to underestimate the importance of this spirit, this 
climate, this priceless ingredient of a great university 
and a great community. This ingredient becomes in- 
ert in an atmosphere of suspicion, suppression, or 
long-sustained tension. It flourishes when there is 
mutual confidence and a sense of all-pervading in- 
tegrity. It rests upon a ready acceptance of the duties 
of enlightened and responsible citizenship. It rests 
upon tolerance and freedom and forthrightness. 

This kind of relationship between the scholar and 
the community has been traditional in this region. If 
we can maintain it unimpaired, our community, uni 
versities, and nation will profit and grow in greatness. 

In stressing the economic impact of our educational 
institutions, I have been dealing with a by-product of 
education. The prime and overriding responsibility of 
educational institutions is to educate — to advance our 
understanding of ourselves and to extend the reach of 
the human spirit. The university cannot serve the 
community or the economy effectively unless it does 
these first things well. Let me conclude by reiterating 
my conviction that the university must seek to ex- 
emplify the good, the true, and the beautiful if it is 
to do these other things well. Any report card on the 
universities must carry marks showing deficiencies 
and failures, but it is my observation that these defi- 
ciencies and failures are more in execution than they 
are in aims and aspirations. 

Robert Louis Stevenson once spoke of his grand- 
father, the great civil engineer, as having used a 
“transcendental coefficient” in the design of all his 
great structures. This enabled him to build into them 
an exceptional measure of beauty and permanence 
along with their usefulness. 

Our universities must have some such transcendent- 
al coefficient implicit in their design. They can never 
be great institutions by being merely utilitarian. A 
great faculty has competent teachers, brilliant schol- 
ars, creative specialists. But it has something more. 
It has men and women who teach with zest, dedica- 
tion, and art. It finds and encourages men and women 
who have the rare temperament and personality that 
emanates goodness and wisdom. The teacher, the 
scholar, and the researcher should be dedicated men 
— men committed to the ideal aims of mind and spirit. 
They should be committed to the highest ethical and 
moral standards of our society. Their university must 
be the embodiment of the first-rate in all these things. 
(Concluded on page 262) 
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The present critical situation of the teaching profes- 
sion is a matter of grave concern to far-sighted indi- 
viduals and organizations, as has been reported in the 
pages of The Review as recently as last month. (See 
“Science in High Schools,” February, 1954, page 187.) 


The Institute’s Administration is keenly alert to the 
need for developing effective teachers. Since 1949, under 
a program of Westinghouse fellowships, M.1.T. has of- 
fered courses of instruction to approximately 50 science 


| 
. high school teachers who wish to improve their profes- 





sional proficiency and become more familiar with the 
latest progress in the physical and the biological sci- 
ences. In addition, in a joint program with Harvard 
University, M.I.T. now offers a five-year program for 







those who wish to follow careers in science teaching. In 
this program, students receive their science training at 
M.1.T. and their pedagogical training at Harvard. 


But the inspiration and stimulation which today’s pro- 
fessors can instill in their students are probably the 
greatest contributions that can be made to the training 
of science teachers —as well as to scientists and engi- 
neers. It is a source of gratification, therefore, to learn the 
esteem with which one of Boston’s newspapers regards 
the Institute’s teaching. The following article by a staff 
writer of The Christian Science Monitor was printed on 
December 23, 1953, and is reprinted in full (along with 
two of the Monitor’s photographs) with the permission 
of that newspaper. — Ed. 




















Professor Makes Physics Fabulous at M.LT. 


“Outstanding teaching being done in the Greater Boston area” 


discussed by Boston newspaper recognizing teacher shortage 


By MARY HANDY 


E's really fabulous,” the freshman whispered, 
H pointing at his physics professor. As he spoke 

the whole lecture hall at the Massachusetts In- 
stitute of Technology exploded in a roar of laughter. 
Four hundred of the nation’s promising young natural- 
scientists-to-be doubled up with mirth. 

Their laughter was applause for one of the most 
popular MIT professors — and a man whose approach 
to teaching would be outstanding anywhere. 

Dr. Hans Mueller, beloved by Tech students and 
graduates, was in the midst of a virtuoso performance. 

Wildly swinging his arms he was forcing his body 
around, on the revolving platform on which he stood. 
His purpose: to illustrate the time-honored law of 
conservation of momentum. He was making it real, 
and vivid, even funny — so that his students, years 
hence, would remember it. 


Like Dropping a Cat 


“{t’s the same thing when you drop a cat,” he 
called out in his marked Swiss accent. “If you drop a 
cat upside down it will land on its feet. Why? The tail. 
It will use its tail to swing itself over the same way I 
am driving myself around with my arms.” 

He rushed to the blackboard and chalked up a 
ridiculous picture of a cat upside down. Then, as the 
laughter subsided, he continued with equations. 

This is all in a day’s work for Dr. Mueller. All part 
of his conviction that teachers must put more of them- 
selves into their classroom performance. Part of his 
conviction that physics, instead of being dull and 
hard, can be made tremendously alive through a 
more theatrical presentation. 

“I’m a ham actor — and it’s hard work,” he explains, 
laughing. 
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Monitor photo by Gordon N. Converse 
Hans Mueller 


. Professor of Physics, covers the blackboards in Huntington 
Hall during a physics lecture to Technology freshmen. 


Physics Workout 


A physics lecture, Dr. Mueller’s definition, in- 
cludes: filling the 40-foot blackboard with equations 
at what seems breakneck speed to an outsider; jump- 
ing back and forth as he uses the experimental equip- 
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ment; speaking seriously to the front row of students 
to emphasize a point; running back to the board and 
writing up a new set of equations; laughing with his 
pupils as one of his planned jokes succeeds. 

After his 50-minute performance — con brio and 
staccato — after the 400 students had pushed and 
Hocked out into the corridors, Dr. Mueller chuckled. 

“I told them a cat rights itself in the air by using 
its tail. You wait. Somebody's going to come and ask 
me about a bob cat.” He was enjoying the class as 
much as his students. 


Job Seen as Challenge 


Later, in his office, where desks are piled high with 
manuscripts of the new book he is writing, Dr. 
Mueller discussed his challenge as director of fresh- 
man physics at this world-renowned technical in- 
stitute. 

“This is a selected crowd here at M.I.T. Fifteen 
years from now these boys will, in substantial meas- 
ure, decide America’s industrial and technical devel- 
opment.” 

Dr. Mueller is a Swiss farmer's son. Soon after 
completing his studies at the Swiss Institute of Tech- 
nology he came to the United States. He has been at 
M.LT. for 28 years. But in his spare time and during 
summers, he and his wife and daughter live on a little 
farm in Massachusetts. 

At the Institute he has taught most of the under- 
graduate and many of the graduate physics courses. 
He is well-known among natural scientists for his 
work in the field of optics. Recently, by his own choice 
he has taken charge of the freshman physics course. 
Practically every student who enters M.I.T. takes 
physics — making it a kind of introduction to the 
level of work M.LT. expects. 





Monitor photo by Gordon N. Converse 


Demonstration, as well as mathematics, by Professor Mueller 
forms part of instruction in freshman physics at M.1.T. 





Foundation Sought 


“As they arrive here we want to give these boys 
a foundation of three centuries of philosophy of sci- 
ence. The technical applications are not important at 
the beginning. We want to keep an awakened interest 
in the basic principles,” he says. 

“It’s not the amount we teach these boys that mat- 
ters — it’s the thoroughness. It is more important for 
a man to understand thoroughly what he has learned, 
than to try to grasp a great deal poorly. We must 
teach these boys to walk before we teach them to 
dance.” 

As director of freshman physics, Dr. Mueller keeps 
his door wide open to all first-year students. They 
flock to him with problems ranging from mathe- 
matical formulas to loneliness. 

“There's a lot of tension among freshmen today. 
We try to relieve it by giving more and more personal 
attention.” It is plain that his kindness and genuine 
interest have helped many a student over a rough 
spot. 


Experience Held Vital 


Nor is he critical of slow learners. “Boys grow up 
at different rates. Sometimes the slow freshmen re- 
member the most. You need tremendous experience 
to help each boy in his own individual way.” 

As for his theatrical presentations, they are all 
purposefully worked out. “We teachers must create 
enthusiasm. The only way is to be enthusiastic your- 
self. I have to live it all through with them.” 

And Dr. Mueller does “live it all through” with 
his students to an exceptional degree. He companions 
them in their enthusiasms both in and out of class. 

During the recent presidential campaign when 
Tech boys were actively putting forward the comic- 
strip possum, Pogo, as their candidate, Dr. Mueller, 
too, wore a Pogo button under his lapel. 

He recognizes teaching as one of the most im- 
portant influences on young persons. He remembers 
how deeply his professors at the Swiss Institute of 
Technology influenced his own career. 


Recalls Own Teachers 


Vividly he tells of eating dinner with three pro- 
fessors all of whom since have won Nobel prizes. 
These men were physicists. It was what they said to 
each other at the dinner table, and what they said to 
him as an eager, young student that influenced him 
to become a physicist. 

“One of them related how the laws of physics and 
mathematics had seemed a revelation,” Dr. Mueller 
relates. “Another talked of the practical applications 
of physics. He said he was fascinated with being a 
physicist because through inventions it makes things 
easier for people. 

“And the third simply said he got an awful lot of 
fun and kick out of it.” 

The interest that these professors showed in him 
and their obvious satisfaction from physics led Dr. 
Mueller to follow their example. 

“It’s an adventure,” he says. “Even after 28 years 
of teaching I keep experimenting all the time.” 
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Mining and Mineral Deposits 
IN NEW ENGLAND 


By CARLE R. HAYWARD 


INING Engineering, as indicated by its designa- 

tion — Course III — was one of the earliest 

courses established at M.I.T. When it was 
dropped from the curriculum in 1940, one of the argu- 
ments for the action was “Why teach mining in New 
England where there are no mines?” It is true that few 
mines are at present operating in New England and it 
is not the purpose of this paper to argue regarding the 
wisdom of dropping the Mining Course, although the 
action came as a shock to many of the older Alumni. 
The bibliography at the end of this article (page 274) 
will show, however, that there have been an astonish- 
ing number of mining operations in this area, some 
mere prospects and others of considerable size which 
have attracted attention and stimulated investment 
from colonial times to the present day. The writer, a 
graduate of old Course III, is presenting herewith a 
summary of the information given in these references 
together with some personal comments. 

New England may be classed as a “ghost” mining 
camp but there are some spots which felt for a brief 
period the thrills of a mining boom. Although it must 
be admitted that most of the operations did not prove 
to be profitable, it is a matter of record that mines in 
New England have been opened on mineral deposits 
containing the following metals: gold, silver, iron, 
copper, lead, zinc, nickel, tin, antimony, beryllium, 
bismuth, cadmium, chromium, cobalt, calcium, mag- 
nesium, manganese, molybdenum, titanium, and 
tungsten. It is doubtful if any other area of similar 
size in the United States has produced 20 metals. 

Coal, graphite and sulfur have also been produced 
in New England and such nonmetallic minerals as 
asbestos, mica, feldspar, and garnet. In addition to 
these, the allied operations of quarrying granite, 
marble, and slate have been profitably carried out in 
many localities. Up to 1870, Vermont led the states 
as a producer of copper and in the early days of the 
Nineteenth Century Connecticut was fourth as a pro- 
ducer of iron. 

In view of the above facts it is not surprising that a 
Course in Mining Engineering was established at 
M.I.T. Many graduates of this Course have had dis- 
tinguished careers. 

One of the most important figures in the early min- 
ing history of New England was John Winthrop, Jr., 
son of the governor of Massachusetts Bay. He went 
to England in 1641 and enlisted help to form the 
“Company of Undertakers for the Iron Works in New 
England.” In 1643 he returned with an initial capital 
subseription of 1,000 pounds, tools, and workmen. 
Included in the latter were Joseph Jenks who became 
chief engineer of the iron works at Saugus, and Henry 
and James Leonard who developed the Taunton Iron 
Works. Winthrop later went to Connecticut and in 
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due time became governor of that colony. He received 
grants for the development of several mining proper- 
ties in Connecticut and the graphite mines in Stur- 
bridge, just across the border in Massachusetts. 

Most of the early mining operations in New Eng- 
land were confined to excavating the bog iron ore 
from the numerous localities where it was found, and 
hauling it to the forges and bloomeries where it was 
reduced to semifused masses of crude metallic iron 
which were later hammered into useful articles. Later, 
purer forms of iron ore were mined and smelted in 
blast furnaces with charcoal fuel to form molten pig 
iron used for castings. As time went on, veins contain- 
ing numerous other metallic minerals were found 
whose development required hard-rock mining. The 
ore was then treated in various ways to produce the 
different metals. 

Although the mining and treatment of these min- 
erals might well be discussed under the separate head- 
ings of the metals concerned, it will probably avoid 
confusion if the operations in the six New England 
states be taken in order, with mention of the different 
mining activities which have been recorded within 
the borders of each. This plan will therefore be fol- 
lowed in this article. 


Maine 


Mining operations in Maine were of little impor- 
tance until about the middle of the Nineteenth Cen- 
tury. A few bloomery forges, operating on bog iron 
ore, are recorded in York County during and immedi- 
ately following the American Revolution but the first 
operations of any importance were a small iron blast 
furnace at Shapleigh, York County, in 1846, and the 
Katahdin lron Works built in the same year in Piscat- 
aquis County. The Katahdin works produced 2,000 
to 15,000 tons per year until it closed in 1890. These 
two furnaces used the iron minerals, magnetite and 
limonite, which have fewer impurities than bog ore; 
the product was pig iron instead of blooms. 

Considerable iron ore, high in manganese, exists in 
Aroostook County but it is interesting as a possible 
future source of manganese rather than as an iron 
ore. This deposit has recently been studied by the U.S. 
Bureau of Mines but no economical method for ex- 
tracting the manganese has yet been found. 

Lead ore — containing also copper, zinc, gold, and 
silver — was found near Lubec, Washington County, 
in 1832. The property was worked a short time, then 
shut down. In the early 1870's it was reopened for a 
short time and operated by more improved methods 
but finally was abandoned. 

Maine experienced a mining boom, beginning in 
1879, which lasted about two years. A graphic account 
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is given® by Virginia Chase Perkins. Several pros- 
pects showing copper, lead, and zinc, containing vary- 
ing amounts of gold and silver had been opened along 
the Maine coast from Blue Hill to Calais. In 1879 a 
man named William Stewart, a native of Maine who 
had gone to California in the gold rush days, returned 
to Maine and naturally visited some of the mining 
prospects in Acton, Hampton, Sullivan, Franklin, and 
Hancock. In a report on these districts he stated: “By 
merest accident I floated into mining regions of 
Eastern Maine and after fatiguing exploration of sev- 
eral of the most important mining districts in the 
counties of Penobscot and Hancock I am prepared to 
assert that this is of a verity a promising silver-bearing 
region. I can assure you that I have recently examined 
mines which for fertility of silver will compare favor- 
ably with first class mining properties in Colorado and 
Nevada.” 

Less than eight weeks after Stewart’s report was 
published, 600 men were employed at Blue Hill, 550 
at Acton, and 1,000 in the Sullivan district. The latter 
produced considerable excitement because of the high 
silver content of the ores there. The deposit was dis- 
covered in 1877 and showed minerals of lead, zinc, 
and copper which carried much of the silver, although 
some metallic silver was also found. The value of the 
ore averaged about $100 per ton. Several shafts were 
excavated on the property, one of which was 190 feet 
in depth. Fifty companies were incorporated in this 
general area with a total capital of $25,000,000. 

The wide interest taken in the mining operations in 
Maine is indicated by the following quotation copied 
from Mines of Maine written by F. L. Bartlett, State 
Assayer for Maine.** 


It is safe to say that not one in fifty of the readers of the 
Herald has anything like an accurate idea of the dis- 
coveries which have been made, the work which has been 
done and the bright prospects of the future which exist 
in eastern Maine. — Boston Herald. 

We have personally visited Sullivan and feel sure that 
the correspondent of the Boston Herald does not over- 


* For numbered references please see Bibliography at end 
of article, page 274. 


rate the value of these extraordinary eastern silver mines. 
— From an editorial in Mining Record, New York. 

Maine has been settled so many years and been acces- 
sible, that to assert that it possesses gold, silver and copper 
mines which promise in the not very remote future to prove 
sources of wealth greater than all its other industries, is 
to invite disbelief and ridicule yet we believe such to be 
the fact. — The Economist, Boston. 

If mineral veins like these had been discovered in some 
remote new district in Colorado, in six months’ time a 
settlement of some five or ten thousand people would have 
sprung up full of speculators and miners. — Editorial, 
New York Tribune. 


The Wall Street News, Boston Advertiser, Chicago 
Mining Journal, Portland Transcript and many other 
leading papers commented on the mining industry in 
Maine as being of good promise and predicted favor- 
able results. 

Bartlett states: “Mining men of great and varied ex- 
perience from the oldest mining districts of the Pacific 
coast have come and settled in our midst and are 
showing their honest belief in the value of our mineral 
deposits by spending their time and money in develop- 
ing them.” Bartlett also quotes W. F. Stewart of Vir- 
ginia City, Nev., as follows: “The developments made 
during the past three years in the various mining loca- 
tions at the Blue Hill district furnish indubitable 
assurance that the owners of those properties are on 
the verge of realizing priceless bonanzas of precious 
and useful metals.” 

The Mining Journal began publication in Bangor 
and reported on the excitement in the mineralized 
districts. At Scurry the inhabitants were said to scan 
with eagle eye every ledge and crevice. At Isle au 
Haut every man and boy had his pockets filled with 
rocks. At South Waldoboro wonderful discoveries 
were reported daily. At Round Pond the women were 
leaving their kitchens to go prospecting. All over the 
lower part of the state, property owners blasted 
ledges and formed mining companies without waiting 
to learn the results of assays. Farms sold for exorbi- 
tant prices. Men came to Maine mines from all over 
the United States and even from Wales, Cornwall, 
and Sweden. By April, 1880, there were 123 incorpo- 





















Richard Merrill 


Through the courtesy of the 
First Iron Works Associa- 
tion, restoration work now 
in progress is illustrated, 
which shows partly restored 
furnace at back center and 
overshot type of water 
wheel at right. This wheel, 
which furnished power for 
the furnace bellows and for 
other purposes, was recov- 
ered in a fair state of pres- 
ervation after remaining 
buried for more than 200 
years. 




















rated companies and 48 privately owned. Some of the 
companies equipped their mines elaborately with 
little basis for the expenditures. 

The most important property in the region was the 
Douglas Mine at Blue Hill, the richest copper mine in 
the state. The management spent nearly $12,000 in 
1878 and their operations attracted wide attention. 
The water front was busy, and since the mine was 
close to the harbor, excursion steamers from various 
coastal cities brought numerous sight-seers. The sul- 
fide ore produced was roasted in heaps near the mine 
with evolution of clouds of sulfur dioxide gas. The 
product from roasting was then smelted to produce 
copper. 

The mines of Maine produced about 5,000 ounces 
of silver during the boom. The crash began in April, 
1880, and in 1881 only 35 mines remained in opera- 
tion. In May, 1883, the Douglas Mine was the only 
property being worked and in August, 1888, it was sold 
at auction for $75,000 but not reopened. From 1878 
to 1883 it had produced about 2,000,000 pounds of 
copper valued at about $300,000. 

In 1917 when copper prices were unusually high, 
due to World War I, the American Smelting and Re- 
fining Company took over the Douglas Mine, installed 
modern concentrating machinery for treating the ore, 
and shipped the concentrates to Perth Amboy, N. J., 
but this operation stopped when the price of copper 
fell at the close of the war. In 1948 the U. S. Bureau 
of Mines explored the property with diamond drills 
but no significant mineralization was found. It has 
been reported that a large sulfur company is inves- 
tigating this property with a view to extracting the 
sulfur and recovering the copper as a by-product. 

Another property which for a time seemed attrac- 
tive was at Cape Rosier. The ore contained about 20 
per cent zinc, 2.8 per cent copper, and some lead. 
About 10,000 tons were produced but the operations 
proved to be unprofitable. The property was ex- 
plored with diamond drills in 1940-1941 by the St. 
Joseph Lead Company, and in 1942 by the U. S. 
Bureau of Mines but the results were not encouraging. 
The mine at Deer Isle is another of the group which 
contains sulfides of zinc, lead, and copper. 

Maine has several properties where the mineral, 
molybdenite, is found. This is the sulfide mineral of 
molybdenum from which nearly all of that metal is 
produced. The most important deposit in Maine is at 
Catherine Hill in Hancock County and other deposits 
exist at Brunswick and at Crocker Hill but none is of 
great importance. 

The mineral, beryl, which is the only important 
source of beryllium, is found in scattered points in 
Maine and is occasionally mined commercially though 
in small quantities. At Vanceboro, near the New 
Brunswick border, an antimony mine was operated 
in the early Nineteenth Century. Traces of nickel and 
cobalt have also been found in several places but not 
in sufficient quantity to stimulate mining. 

In addition to the gold which is present in some of 
the sulfide veins previously discussed, placer gold has 
been recovered from the streams flowing into the 
Rangeley Lakes, from head waters of the Kennebec 
and from the head waters of the St. John River. 
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While these notes were being assembled, the May, 
1953, number of Engineering and Mining Journal ap- 
peared with the story of finding a new ore deposit in 
New Brunswick. This district is an extension of the 
same geological structures as occur in Maine and the 
story of its discovery and exploitation sounds 
strangely like the discovery of the Maine deposits, as 
will be noted from the following extract from the 
Engineering and Mining Journal article. 


Canada’s Newest base metal show, most impressive of 
its kind in the past two decades, will probably change the 
mining history of a whole province. 

It seems slated, also, to focus new public attention on the 
northern end of the Appalachian Shield; long known as 
host to a great store of mineral wealth, but neglected (ex- 
cept for the efforts of a few big companies) for a long time. 

Time must elapse before its potential can be known. In 
the meantime it is clear that at least one major mine will 
be established; for Brunswick Mining and Smelting Corp.., 
owner of the known deposit, has in six months outlined by 
drilling at least 30-million tons with gross value of con- 
siderable more than $750-million in zinc, lead, silver, tin, 
pyrite, and copper. 

An open-pit mining operation is visualized with mill 
capacity of 5,000 tons daily. Profits, needless to say, 
should be substantial. 

Seldom, even in mine-conscious Canada, has a new find 
fired public imagination to a similar extent. Though it’s 
not yet four months since the news became known, New 
Brunswick has been the scene of an unprecedented staking 
rush. Some 30,000 claims have been staked in a frenzied 
surge that has spread through almost all parts of the 
province. There has been time yet for exploratory work on 
only a dozen or so properties; and the coming summer is 
sure to see a wave of prospecting, surveying, and drilling 
such as no Maritime province has ever witnessed. 

The work will be well warranted. The prizes could be 
tremendous. The Brunswick mine alone could be big 
enough to raise New Brunswick a notch or two in its rank 
among the Canadian provinces. Last year its mineral out- 
put, mostly coal, was about $12 million, or not quite 1 per 
cent of the country’s total. It’s not difficult to visualize this 
one mine more than doubling that amount. 


New Hampshire 


Iron of sufficient quality to justify shipments to 
England was discovered near Portsmouth in 1634. In 
1672 the Massachusetts General Court granted the 
town of Portsmouth, in return for a contribution to 
Harvard, a six-mile tract of land at the head waters of 
the Lamber Eel Run for an iron works. 

From 1719 to 1735 bog iron ore was treated in 
several bloomeries, and in 1791 iron works were men- 
tioned at Exeter. From 1795 to 1800 a furnace at 
Winchester smelted magnetite ore and in 1805 magne- 
tite ore from Lisbon was smelted at Franconia. In 1808 
the Haverhill and Franconia Manufacturing Com- 
pany was incorporated and operated until 1865, us- 
ing cold blast furnaces until 1844 and then furnaces 
using hot blast. 

Small forges for treating bog ore have been men- 
tioned as operating in Bath, Bradford, Concord, Deer- 
field, and Tamworth. Lead and zinc minerals are 
found at many places in New Hampshire. 

A mine near Madison, Carroll County, containing 
a complex sulfide ore of copper, lead, and zinc was 


247 





discovered in 1826 and had an irregular history of 
production. Previous to 1840 a shaft was sunk on this 
property to a depth of 40 feet, and 15 barrels of 
picked lead ore were shipped to Baltimore. The vein 
was reported to be about six feet wide but sparsely 
mineralized with lead and zinc sulfides. The mine was 
closed for a time but reopened in 1870 and a mill was 
erected to concentrate the ore. A crew of 25 men was 
employed for a short time. During World War I the 
New Jersey Zinc Company operated the property for 
six months. 

In 1846 a lead mine was opened at Shelburne, Coos 
County, and a shaft was sunk 275 feet deep. In addi- 
tion to lead sulfide, there were sulfides of copper and 
zinc present. There was some rich ore but its occur- 
rence was spotty. 

The Warren Zinc Mine in Grafton County has had 
a succession of owners and several periods of opera- 
tion since its discovery sometime previous to 1844. 
Between 1900 and 1904 the shaft was sunk to 400 feet 
on the incline, and in 1914 the depth was increased to 
600 feet. This property still attracts attention in times 
of high metal prices. . 

Veins carrying copper sulfide occur in the Gardner 
Mountain section of Grafton County but the only 
copper mine of interest is the Milan Mine in Coos 
County. It was discovered inthe early 1870's and was 
worked steadily until 1886 with a monthly output 
reaching 2,600 tons of ore. It was reopened for a brief 
period in 1895 and again from 1907 to 1910. In 1938 
the property was acquired by Ventures, Ltd. of Can- 
ada. It was explored by diamond drilling in 1948. 

Gold: was discovered in New Hampshire in 1854 
and in 1866 active gold-mining operations were being 
carried on near Lisbon, using stamp mills for crush- 
ing the ore. There is also some record of placer de- 
posits. A total of $50,000 in gold was shipped to the 
United States mint over a short period of years. 

The area near Keene has been an important pro- 
ducer of feldspar and mica, and some garnet of in- 
dustrial quality has been produced in the state. 


Vermont 


Vermont, like the other New England states, had 
an early iron industry based on small deposits of bog 
ore mostly confined to the southern and western parts 
of the state. The first operations were reported in the 
vicinity of Bennington in 1775. Ore was mined in 
Rutland County prior to 1785. In 1794 there were 14 
forges, 3 blast furnaces, and a slitting mill in the Rut- 
land district. At the same time Bennington County re- 
ported one forge in operation; Addison County, four; 
and Chittenden County, two. At one time in the early 
Nineteenth Century there were 14 bloomeries in the 
neighborhood of Vergennes — all of which were built 
by Boston capital. 

A deposit of hematite exists in Franklin County. 
This ore was smelted in a Catalan forge in 1835 at 
Sheldon. Similar veins were found at Enosburg and 
St. Albans. A steel works, using a 10-ton open-hearth 
furnace, was built at St. Albans in 1872. The charge 
for the furnace was pig iron, scrap, and iron ore. 

In the early 1900's there were many small blast fur- 
naces in the state producing pig iron from magnetite, 
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hematite, and bog ore. Some of the old furnaces were 
still in existence a few years ago at East Pittsford. 
Plymouth, Forest Dale, and East Bennington. Manga 
nese minerals were often associated with the iron ore 
The ore at Wallingford was particularly high in 
manganese. 

There is little lead and zinc in Vermont. Mineralized 
veins containing sulfides of these metals with some 
copper were discovered at Bridgewater and caused a 
brief Hurry, but assays showed that the quantities were 
small. Other unimportant veins have been found at 
several points. Some placer gold has been found at 
Plymouth and several other points. It is estimated 
that the total recovery approximates $10,000. 

Copper has been mined at the Elizabeth Mine near 
South Strafford, the Ely Mine at South Ely, and the 
nearby Pike Hill mine. The first was discovered in 
1793, the second in 1821, and the third in 1860. These 
mines have had a separate history, and before the 
discovery of the large Lake Superior deposits in 
Michigan, they gave Vermont top rating among the 
states as a copper producer. For several years the 
M.I.T. students in Mining Engineering were taken to 
these properties for a summer course which was given 
in mine surveying. 

The Elizabeth Mine has proved to be the most im- 
portant. For some years after its discovery it was op- 
erated to produce copperas (iron sulfate) used for 
making red paint. The property was operated success- 
fully by the Vermont Copper Company beginning in 
1870 At first the ore was shipped to Connecticut for 
treatment, but in 1885 there were 24 brick furnaces 
smelting the ore at the mine. The plant was remodeled 
in 1889-1890 and a concentrator constructed at an 
estimated cost of $700,000. George Westinghouse 
bought the property in 1897 and operated it until 
1902. It is estimated that previous to the reopening of 
the property in World War II, the total production 
had been 400,000 tons of ore — averaging 3.3 per 
cent copper, and at one time it was the largest copper 
mine in the United States. 

The Ely Mine declared $100,000 in dividends in 
1865 but was bankrupt in 1883. The property was re- 
activated in 1888 and operated until 1892. It was sold 
to George Westinghouse in 1899 who conducted some 
experimental work for a few years and then sold it in 
1917. The high price of copper during World War I 
stimulated some activity during that period. In the 
early operations, the sulfur was burnt off by heap 
roasting and the product smelted in water-jacketed 
blast furnaces. 

The Pike Hill property was worked intermittently 
from 1860 to 1889, again from 1905 to 1907, and for 
a short time in World War I. 

The present Vermont Copper Company which is 
operating the Elizabeth Mine has also acquired the 
Ely and Pike Hill properties. 

Operations were commenced during World War II 
and are still proceeding satisfactorily. The develop- 
ment of differential flotation since the earlier opera: 
tions has made possible the production of a 
concentrate with more than 30 per cent copper. Dia- 
mond drill exploration has developed a substantial ore 
body which has justified equipping the property with 
modern mining and concentrating machinery. 
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The sulfide tailings from the concentrating opera- 

ons containing the high sulfur minerals, pyrite and 
»yrrhotite, are being sold to the Brown Company of 
8erlin, N. H., to provide sulfur dioxide for the treat- 
nent of wood pulp for paper manufacture. 

This is the outstanding mining operation in New 
i-ngland today. The ore produced will yield 300 tons 
of copper per month containing traces of gold. There 
are 225 miners employed. The shaft is 975 feet deep 
and from it numerous drifts extend into the ore body. 
lhe present concentrating mill will handle 500 tons 
of ore per day. 

Among nonmetallic minerals Vermont has been a 
producer of considerable quantities of asbestos and 
tale. 


Massachusetts 


Thomas Dexter discovered bog iron ore in Saugus 
in 1628 but it is not definitely known if other dis- 
coveries preceded this. As stated earlier in this dis- 
cussion, John Winthrop, Jr., went to England to seek 
assistance in developing an iron industry in the 
colony. He returned with 1,000 pounds in capital and 
some operating personnel. His name is associated 
with three ventures in Massachusetts: one in the north 
precinct of Braintree, now Quincy; one in what is 
now Weymouth; and one in Saugus. The Weymouth 
site was granted to him but apparently never built 
upon except for a small forge. 

In November, 1643, nearly two years before the 
start of the Saugus furnace, a finery forge was begun 
in Braintree where a grant of 3,000 acres of land had 
been obtained but the work was not completed until 
1645. A blast furnace was also constructed but it does 
not seem to have been entirely successful. Data are 
lacking regarding the details of this venture and the 
reasons for lack of complete success are not surely 
known. It is fair to assume that either insufficient ore 
or the poor quality of that available may have 
hampered the operations. 

As this number of The Review is about to go to 
press, some excavations have begun on the site of the 
iron furnace in Quincy. The foundations have been 
uncovered and further discoveries are anticipated. 

The furnace at Saugus has been officially designated 
as the first iron works in America. An earlier furnace 
is known to have been built in Virginia, but as smelt- 
ing was about to begin, the operating crew was at- 
tacked by Indians; some were killed, others dispersed, 
and the equipment was destroyed. There is a dif- 
ference of opinion as to whether iron was first pro- 
duced at Saugus or at Braintree (Quincy) but the 
Saugus furnace was near a substantial deposit of good 
bog iron ore, and, from the start, continued for some 
years in successful operation. 

Ore smelting was not profitably carried out in 
Quincy, although the plant continued to operate as a 
refining forge for treating some of the crude iron pro- 
duced at Saugus. In 1648 Governor Winthrop wrote 
that the Saugus plant was producing seven tons per 
week. There is evidence that the Quincy plant op- 
erated until 1691, though the Saugus operations 
ceased in 1675. 

Numerous deposits of good bog iron ore were found 
in Plymouth County and what is now Bristol County 
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and these formed the basis of successful iron works. 
One of the first was established in the Raynham sec- 
tion of Taunton in 1652 by Henry and James Leonard, 
and Ralph Russell. This plant was operated by several 
generations of the Leonard family for over 200 years. 

At least one furnace near Plymouth imported some 
ore from New Jersey. In 1804 there were 10 blast 
furnaces in Plymouth County producing iron castings. 
Other furnaces were established in Norton, Dart- 
mouth, Cohasset, Topsfield, and Ipswich. 

Deposits of iron carbonate exist in Stockbridge and 
some limonite and hematite (red iron oxide) extend 
from Connecticut through the Berkshire area to Ben- 
nington, Vt. In 1937 about 4,000 tons were mined in 
the Massachusetts section of this deposit. 

Some chrome iron ore has been found in Chester 
and some manganese minerals at other Berkshire 
points. 

Lead was discovered at Northampton in Hampshire 
County in 1679. B. K. Emerson in U. S. Geological 
Survey, Monograph No. 29, quotes the following from 
the old town records: 

“At a legal meeting held October 16, 1679 . . . they 
then had further conference about the lead mine 
which Robert Lyman found out. They then voted that 
all such persons as would join in carrying out that 
design should meet on the 23rd of this instant at Sun 
one hour high at night and to have them or to those 
persons that shall appear the town do hereby give up 
all their right in that mine lying about six miles off 
at the west side of town.” 
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A shaft was opened on this property in 1769 and 
bullets were made here in the early days of the Ameri- 
can Revolution. It was not operated again until 1809 
and work ceased in 1832. The shaft depth had reached 
60 feet in 1810 and the lowest level was 990 feet. 

The Chipman Mine at Newbury in Essex County, 
more commonly called the Newburyport silver mine, 
attracted considerable attention from 1874 to 1878. 
The vein was lead sulfide carrying considerable silver. 
The shaft was sunk to 230 feet and 1,500 tons of sul- 
fide concentrates were produced having an average 
value of about $100 per ton. There was great excite- 
ment when the vein widened to six feet but it soon 
pinched out and the mine was abandoned. 

Some details regarding the discovery and opera- 
tion of the Chipman, sometimes called the Merrimac, 
Mine are given by Frederick E. Green in a letter to the 
Engineering and Mining Journal-Press (March 17, 
1923, page 483), from which the following is quoted: 


Hundreds of holes were blasted out in Newbury frem 
1874 to 1880 over a territory five miles square. Custom 
smelters were built on the wharves of Newburyport and 
others in the wild part of Newbury, where most of the 
mines were located. The Merrimac had its own smelter 
and mill and was the only company to pay dividends. It 
paid nearly $100,000 in one of the years that it was op- 
erated but would not have done so if notice had been taken 
of worn out machinery and new machinery needed, or the 
development work necessary to find new ore bodies. 

When capital had to be replaced it was hard work 
raising it and ruined the value of the stock. When after 
this the mine was sold out the new company fully equipped 
it with new machinery but discovered too late that they 
had bought a salted mine and had no ore to treat. This 
company did not attempt to find more ore but closed down 
for geod. 


In 1919 the mine was reopened and $140,000 was 
spent during the next three years, but the work ended 
in failure and the property was sold in 1922 for $1,500. 

One deposit of copper minerals has been recorded 
in Massachusetts. It was between Topsfield and Dan- 
vers but was apparently of little importance for no 
mining operations resulted from it. 

Zine sulfide, associated with lead and containing 
some gold and silver, has been mined at Sterling. The 
operations were of little importance. 

Nickel with some cobalt and small amounts of 
copper, gold, and silver occurs in a deposit of sul- 
fide minerals at Dracut, but although the mining of 
this ore has been attempted on several occasions, the 
operations have thus far proved to be unprofitable. 

Manganese has been reported at Plainfield but the 
ore is low grade and no attempt has been made to ex- 
ploit it. 

A substantial deposit of iron pyrites occurs in the 
Davis Mine at Rowe, Franklin County. Although it 
contains séme copper, its principal interest is as a 
source of sulfur. The mine was opened in 1882 and has 
been operated on several occasions. It is now attract- 
ing new attention because of the increasing interest 
in sources of sulfur. 

A large deposit of coal exists in southeastern Massa- 
chusetts, beginning at about Mansfield, and extending 
southward into Rhode Island. This coal has attracted 


250 


attention over mahy years and numerous attempt: 
have been made to develop it into a useful fuel. Th« 
late Professors Robert H. Richards, ’68, and Charles E 
Locke, ’96, of the M.I.T. Mining Department, among 
others, gave the matter attention at several times 
particularly during the New England coal shortag: 
of World War I. The carbon content, however, al 
though fairly high, closely resembles graphite and all 
attempts to make it a satisfactory fuel have resulted 
in failure. 


Rhode Island 


Joseph Jenks, Jr., son of Joseph Jenks, master me- 
chanic at the Saugus, Mass., iron works, erected a 
forge at Pawtucket in 1675 and manufactured various 
articles including muskets. Jenks became an important 
figure in the colony and at one time served as gover- 
nor (1727-1732). 

The iron operations in Rhode Island were hindered 
by the fact that much of the bog ore existing there 
was unsuitable for producing metal of the quality re- 
quired for nails, spikes, and tools. 

A furnace known later as the Hope Furnace was 
built in 1835 by Samuel Waldo at Scituate, and several 
furnaces sprang up in Cumberland based on the 
magnetic oxide deposits there. The use of this ore gave 
difficulties because of the presence of titanium, but 
nevertheless a considerable production of munitions 
in the early days of the Nineteenth Century is re- 
corded as well as bar iron, nails, farming implements, 
stoves, pots, and other household utensils. Iron for 
shipbuilding and other uses was also manufactured. 

The ore from Iron Mine Hill in Cumberland con- 
tained 30 to 32 per cent iron and 10 per cent titanium 
oxide. It was usually mixed with hematite from Cran- 
ston before smelting. Cannons for the Louisburg ex- 
pedition were cast here. 

Minerals of copper, zinc, and manganese (some of 
the former carrying gold) have been found in Rhode 
Island but not profitably mined. These deposits are 
nearly ali found at Copper Mine Hill in Cumberland. 
A small amount of molybdenite has also been re- 
ported. In 1840 an observer reported 50 prospect pits 
in this district. 

Reference has already been made to the coal seam 
which underlies a section of southeastern Massachu- 
setts. This seam extends southward, under the city 
of Providence, and a large contiguous area. The 
Rhode Island portion of this seam is apparently 
thicker and the coal of slightly better quality than that 
in Massachusetts for there are records that a copper 
smelter formerly operated in Taunton, Mass., used 
considerable coal from this district, and a mine op- 
erated in Cranston until very recently was able to sell 
its product. The present general opinion is that this 
coal is not competitive with that from other recog- 
nized coal districts. 


Connecticut 


From 1658 to 1762 all the iron produced in Con- 
necticut was derived from bog ore. The earliest opera- 
tions were by John Winthrop, Jr., and Captain Thomas 

(Continued on page 268) 
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Premedical Edueation at M.LT. 


The Institute Has No Course Designed Solely for 


Premedical Students, Yet the Record of Alumni Who 


Have Entered the Medical Field Is an Impressive One 


By MYLES MAXFIELD 


s a rather unusual type of educational institu- 

tion, M.I.T. assumes a peculiarly important 

position in the over-all picture of premedical 
education. Technology sends about 14 students to 
medical schools each year. These students graduate 
from the several courses, none of which has been de- 
signed primarily for future medical students. The 
Biology Department alone has formed its curriculum 
with a consideration of the needs of premedical stu- 
dents. In view of these things it is well to consider 
carefully this phase of education at M.LT. 

In particular, answers to the following questions 
should be sought: 1. What type of education, other 
than specific medical school education, is most needed 
and desired by physicians? 2. How can this best be 
furnished at M.I.T. within the existing organizational 
setup? 3. What recent innovations have been made 
directly to assist the student to become a better physi- 
cian and a more valuable member of his community? 
4. What is the record of M.L.T. Alumni in medica! 
schools? Does this indicate that there is a satisfactory 
program of premedical education at M.L.T.? 

With regard to the first question, medicine is an 
extremely broad and heterogeneous field. The patient 
must be studied from the point of view of his position 
in society or in his family, his mental or emotional 
problems, and his surgical, internal medical, physio- 
logical, biochemical, or biophysical problems. There 
are indeed medical specialists who study the patient 
from each of these points of view with special skills. 
But the point to be made very clear is that each patient 
is a single organism and must be studied with com- 
petence by any physician from all points of view. 
Medicine with all its specialties must nevertheless be 
regarded as an integrated whole. It is fully as bad for 
a physician to be ignorant of the biochemistry under- 
lying a patient’s discomfort as it is to be ignorant of 
his psychological pressures and motives. The point 
here is not to deplore specialization in medicine, 
which is certainly necessary but to deplore narrowness 
of thought. 

The conclusion to be derived from this is that each 
student should obtain a solid grounding in both the 
natural sciences and in the humanities and social 
sciences, since what he will obtain of these in medical 
school will be almost incidental. Certain courses of 
study, such as biology, chemistry, physics, English, 
and foreign language are required for entrance to most 
medical schools, and a knowledge of the material in 
these courses is assumed in the teaching of technical 
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courses in medical school. These required courses oc- 
cupy a little more than one quarter of the average pre- 
medical curriculum. 

How is one to reconcile these two facts — namely, 
the tremendous amount and breadth of training desir- 
able in medicine, and the comparatively small number 
of courses required for entrance to medical school? 
Perhaps the answer may be expressed somewhat as 
follows: Definitive training for medicine consists of 
medical school courses plus the required premedical 
courses. The remaining time is for premedical educa- 
tion as opposed to training. By education is meant a 
definite, but difficult to describe, developing of the 
factual knowledge, attitude, and judgment which are 
required for a mature and useful life in our world to- 
day. This remaining time in premedical school is very 
important in a physician’s formal training and should 
be given the most careful consideration by each in- 
dividual student. 

In general, the student should seek to become com- 
petent in some small area of learning of his own choos- 
ing, not necessarily related directly to medicine. Also 
he should increase the breadth of his background as 
much as possible with elementary courses in other 
areas, participating in discussion groups and extra- 
curricular activities. 

The course structure at M.I.T. is such that these 
principles may be especially well realized. Each stu- 
dent has a choice of some 20 courses in any of which 
he may major to become competent. There are in each 
course elective hours enough to satisfy entrance re- 
quirements for medical school and to broaden his edu- 
cational background. There is no course at M.LT. 
designed solely for premedical students, nor in our 
opinion should there be one, because this would tend 
to prevent the expression of individual interest in a 
special field of study. It would tend to create much 
too high a degree of uniformity among premedical 
students. Also, the tendency to offer, in such a special 
premedical curriculum, special dilute science courses 
for these students should not be overlooked. The In- 
stitute abounds with excellent courses in many fields 
taught by stimulating men of exceptional ability, and 
the opportunity must be preserved for premedical stu- 
dents to take advantage of these courses. It is exactly 
this that is responsible for the importance of M.1.T. in 
premedical education. 

Course VII, Biology, most nearly occupies the posi- 
tion of a premedical course. Most Biology majors are 

(Continued on page 262) 
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In the Ballot Box 


ALLots bearing the date of March 20 will be 
mailed to the M.I.T. alumni body of 44,000 to 


provide for nomination and subsequent elec- 
tion of: officers of the Alumni Association; alumni 
term members on the M.I.T. Corporation; members 
of the National Nominating Committee; and class 
representatives on the Alumni Council. 

The Association's presidential nominee, for a term 
of one year, is Hugh S. Ferguson, ’23, XV, President 
of Dewey and Almy Chemical Company of Cam- 
bridge, Mass. 

To assist Mr. Ferguson in administering the affairs 
of the Alumni Association for the fiscal year begin- 
ning July 1, 1954, the slate of the National Nominat- 
ing Committee lists Gilbert M. Roddy, ’31, XV, as 
vice-president for a term of two years. Mr. Roddy is 
vice-president of the Boston Manufacturers Mutual 
Fire Insurance Company and Mutual Boiler and Ma- 
chinery Insurance Company, Boston. He is president 
and director of the Emerson Hospital in Concord, and 
a trustee of the Boston Museum of Science, Wheaton 
College, and the Home Savings Bank of Boston. Ac- 
tive in alumni groups since 1936 when he was Class 
Representative on the Alumni Council, he has also 
acted as Class Agent. Among the committees in which 
he has held membership are: the Student Welfare 
Committee, Boston Luncheon Club Committee, Com- 
mittee on Nominations for Departmental Visiting 
Committees, and the Advisory Council on Walker 
Memorial. Mr. Roddy is director of the Concord Com- 
munity Chest. 

The National Nominating Committee (which pre- 
sents names of candidates for nomination and elec- 
tion) is composed of: Raymond H. Blanchard, 717, 
chairman, Laurence P. Geer, ’15, Saxton W. Fletcher, 
18, Harold E. Koch, ’22, Whitworth Ferguson, ’22, 
George P. Edmonds, ’26, Richard L. Cheney, ’27, 
Robert J. Joyce, ’28, Albert R. Pierce, Jr., ’31, and 
George E. Colby, 32. For the two new members to 
serve for two years on the Executive Committee of 
the Alumni Association, the above Committee has 
named: Donald W. Kitchin, 19, V, Research Labo- 
ratory of the Simplex Wire and Cable Company, 
Cambridge; A. Robert Tonon, ’22, XV, President 
and Treasurer, Peter Gray Corporation, Cambridge. 

Nominated to serve for five years on the Institute’s 
Corporation, as alumni term members, are: Ray P. 
Dinsmore, 14, X, Vice-president, Goodyear Tire and 
Rubber Company, Akron, Ohio; William J. Sherry, 
"21, X, Oil Producer, Tulsa, Okla.; and this year’s pres- 
ident of the Alumni Association, Horatio L. Bond, ’23, 
XV, Chief Engineer, National Fire Protection Associ- 
ation, Boston. 

Selected as representatives on the National Nomi- 
nating Committee (one to be named from each dis- 
trict) are: District 3 - New Haven — Harold G. Man- 
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ning, “12, X; Hartford — Arthur F. Peaslee, ‘14, |; 
Bridgeport — David J. Sullivan, '24, X; District 6 — 
Pittsburgh — Charles M. Boardman, ’25, XV; Charle- 
ston — William S. Brackett, ‘23, X-A; Scranton — Wil- 
liam L. Dennen, 17, XII; Bethlehem — Edmund J. 
Flynn, 19, X; Philadelphia — Samuel K. McCauley, 
41, X and XV; Harrisburg — Harold R. Spaans, ’30, 
XV; Washington, D.C. — George W. Stone, ’89, IV; 
District 7 — Louisville — Archie P. Cochran, ’20, XV; 
Detroit — Morgan A. Collins, Jr., ’27, 1; Columbus - 
Garry C. Myers, Jr., 2-44, XVI; Dayton — William 
G. Payne, ‘27, XV; Chicago — Edgar F. Seifert, °19, 
V: Cleveland — G. Richard Young, ’37, XV. 

Classes whose numerals end in either five or a zero 
will vote for a Class Representative on the Alumni 
Council who will serve for a term of five years. 





PRESIDENTIAL NOMINEE 





Kampper, Belmont 

Hugh S. Ferguson, ’23, XV, President of the Dewey and Almy 
Chemical Company, Cambridge, has been nominated as presi 
dent of the Alumni Association for the fiscal year beginning 
July 1, 1954. In 1951-1953, Mr. Ferguson was vice-president 
of the Alumni Association, and in 1948-1950 a member of its 
Executive Committee. He has served on the Alumni Council, 
and as a member and as chairman of several committees of 
the Alumni Association. 

In addition to M.1.T. activities, Mr. Ferguson is treasurer of 
the Executive Committee of the Belmont Hill School, Inc., and 
a trustee of the Home Savings Bank and of the Mount Auburn 
Hospital in Cambridge. He is a member of the Chemists’ Club 
(New York City), Union Club (Boston), and Newcomen Society 

of England (American Branch). 


THE TECHNOLOGY REVIEW 


~~ 








Imy 
esi 
ing 
lent 
' its 
cil, 


} of 


r of 
and 
urn 
lub 
jety 











D. LeRoy Randall, Tulsa World 
William J. Sherry, °21, X 


M.1.T. Photo 

Horatio L. Bond, °23, XV 
Nominated to serve as alumni term members on the M.1.T. Corporation for a period of five years, beginning July 1, 1954, are 
(from left to right): Messrs. Bond, Dinsmore and Sherry. Mr. Bond, this year’s president of the Alumni Association, is chief engi- 


neer of the National Fire Protection Association, Boston. From Akron, Ohio. Mr. Dinsmore serves as vice-president of the Good- 
year Tire and Rubber Company. Long affiliated with petroleum engineering, Mr. Sherry is an oil producer in Tulsa, Okla. 


Ray P. Dinsmore, °14, X 








Boston Midwinter Meeting 


- Memorial was the scene of the 1954 Mid- 
winter Meeting of Technology Alumni in Greater 
Boston, and more than 500 Alumni and friends attended 
the dinner and meeting on Thursday, February 4. As 
President of the Alumni Association, Horatio L. Bond, 
23, opened the meeting, and introduced James R. 
Killian, Jr., 26, President of the Institute, and Horace 
S. Ford, Acting Director of the M.1.T. Division of 
Defense Laboratories, who was master of ceremonies, 
in a program describing some of the research activi- 
ties of the National Research Corporation, Arthur D. 
Little, Inc., and Godfrey L. Cabot, Inc. 

Reporting on the new developments at M.LT., 
President Killian announced that the Institute has re- 
ceived $160,000 during the current academic year 
for undergraduate scholarship aid. “Yet in spite of this 
encouraging current level of giving,” Dr. Killian said, 
“the Institute urgently needs to increase its capital 
funds for undergraduate scholarship endowment.” 
He reported: 


In common with many colleges and universities, schol- 
arship applications at the Institute continue to show a 
sharp upward trend. For the class which entered this fall, 
M.I.T. experienced a 50 per cent increase in scholarship 
applications, and all indications are that this year they will 
be nearly two and one-half times what they were four 
years ago. 

For this reason, it is clearly encumbent on us to find 
the means to extend our undergraduate scholarship aid. 
Our objective is to increase our present capital funds for 
undergraduate scholarships by more than three million 
dollars by 1957. 


In speaking of the gifts received to date this year, 
Dr. Killian said that more than $100,000 is for current 
aid and that mere than $50,000 is for undergraduate 
scholarship endowment. 
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Twelve foundations and 15 industrial concerns have 
made contributions for current aid. The largest new 
foundation gift is $16,650 from the Sloan Foundation. 
This contribution will be increased each year for the 
next three years to cover the terms of the new 
Alfred P. Sloan National Scholarships. 

Largest industrial contributor to current funds is 
Holmes and Narver, Inc., Engineers and Constructors, 
of Los Angeles. James T. Holmes, President of the 
firm, was graduated from the Institute in the Class of 
1914. This grant is in the amount of $10,000. 

Among the grants given for endowment, Dr. Killian 
made special mention of those of Whitehead and 
Kales Company of Detroit; the Doeleam Company of 
Boston; and the Boston Stein Club. 

The William R. Kales Scholarship Fund was named 
by Robert G. Kales, ’28, in memory of his late father, 
an alumnus of the Institute in the Class of 1892 and 
a former member of the Institute's Corporation (see 
caption, page 256). This fund and that of the Doelcam 
Corporation, of which John J. Wilson, ’29, is president, 
are for $10,000 each. 

The Boston Stein Club gift for undergraduate 
scholarship-loan endowment is for $3,500. This is in 
addition to the Club’s $40,000 Karl Taylor Compton 
Prize Fund award. 

Other speakers on the program included: John H. 
Durant, Business Manager, Research Division, Na- 
tional Research Corporation, who demonstrated a 
method of depositing metallic films on nonmetallic 
materials; Warren A. Berg, Director of Public Rela- 
tions, Arthur D. Little, Inc., who explained how elec- 
tronic circuits were being used as an aid in studies of 
operational research; and Charles A. Stokes, 40, Di- 
rector of Research and Development, Godfrey L. 
Cabot, Inc., who spoke on the role of carbon and silica 
products and their extensive use in rubber tires for 
the automotive industry. 
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Frederick H. Bailey: 1865-1954 


ITH regret The Review records the death of Fred- 
W erick H. Bailey, Professor of Mathematics, Emeri- 
tus, in Winter Park, Fla., on January 13. Professor 
Bailey retired from the faculty in 1935, after 44 years 
in the Department of Mathematics. 

In collaboration with his colleague, the late Pro- 
fessor Frederick S$. Woods, Professor Bailey wrote a 
number of textbooks which were widely used in the 
undergraduate teaching of mathematics. 

He was born in Leominster, Mass., in 1865, and re- 
ceived the degrees of bachelor of arts in 1887 and 
master of arts in 1889 at Harvard University. For the 
following two years Professor Bailey served as as- 
sistant instructor in mathematics at Harvard, and in 
1891 he was appointed instructor on the Institute staff. 
He was promoted to assistant professor of mathe- 
matics in 1893, associate professor in 1904, full pro- 
fessor in 1907, and professor emeritus in 1935. 

In addition to his long career at M.I.T., Professor 
Bailey was instructor in mathematics at Radcliffe Col- 
lege in 1890 and 1891, and at Simmons College in 1902 
and 1903. He was for many years a member of the 
American Mathematical Society. 


Study for Executives 


EAN E. P. Brooks, ’17, of the M.I.T. School of In- 
dustrial Management, has announced receipt of a 
new grant of $170,000 by the Alfred P. Sloan Founda- 
tion, Inc., in support of the Executive Development 
Program for the coming year. This grant, he pointed 
out, is one of a series made in support of the Executive 
Development Program by the Sloan Foundation since 
1938. During 1954-1955, it will be used to provide 
cash awards to winners of the fellowships, to cover 
costs of such special group activities as dinners and 
field trips, and to support and strengthen the educa- 
tional resources which M.I.T. devotes to the program. 
Fellowships for the 1954-1955 Program, Dean 
Brooks said, will be given to young executives who 
are nominated by their employers on the basis of 
“marked promise of growth into major executive re- 
sponsibilities.” The nationwide competition will close 
on March 5, 1954. Applications and further informa- 
tion are now available from Gerald B. Tallman, Asso- 
ciate Professor of Marketing, who is director of the 
Sloan Fellowship Program for Executive Develop- 
ment at M.LT. 

The year’s study in the Executive Development 
Program is devoted to fundamental problems of busi- 
ness enterprise. “Despite their years of successful 
activity in special phases of industry, most young ex- 
ecutives lack a familiarity with the wide range of 
essential business functions foreign to their own ex- 
perience,” Professor Tallman explained at the opening 
of the competition. 

Participation in the Executive Development Pro- 
gram is limited to between 30 and 36 recipients of 
Sloan Fellowships. Nomination by an employer is a 
prerequisite, since employers co-operate in the pro- 
gram by sponsoring these men and by providing suc- 
cessful candidates with a year’s leave of absence and 
financial aid. Fellows are drawn from both large and 
small companies in various types of industry. 
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No. 300 


our Technology Alumni who were present at the 
Frarst meeting of the Alumni Council on May 12, 
1909, and 13 past presidents of the Alumni Association 
were present at the 300th meeting of the Alumni 
Council on January 18. In attendance at this dinner 
meeting at the M.I.T. Faculty Club — over which 
Horatio L. Bond, ’23, presided as president of the 
Association — were 146 members and guests. In cere- 
monies fitting for the occasion, the founding of the 
Association of Class Secretaries, the Alumni Associa- 
tion, the Technology Club, and The Technology Re- 
view was recalled during the social portion of the 
meeting, after regular items of business had been dis- 
posed of. 

As Secretary of the Association, Donald P. Sever- 
ance, ’38, reported changes of class affiliation for five 
Alumni; that nine members of the M.LT. staff had 
made visits to 16 local M.I.T. clubs — from Rochester 
to Mexico City, and from Providence to San Fran- 
cisco. Also reported, as recorded on pages 252 and 
253, were nominees for election to office in the 
Alumni Association. As of January 15, it was also 
reported that $156,117.68 had been contributed by 
6,501 Alumni to the Alumni Fund for the current year. 

President Bond, at the conclusion of the business 
portion of the meeting, turned the meeting over to 
Charles E. Smith, 00, President of the Alumni Asso- 
ciation for the year 1934-1935, who acted as master 
of ceremonies for the rest of the meeting. Other past 
presidents of the Association who were present and 
introduced by Mr. Smith were: 

Samuel C. Prescott, 94 

Bradley Dewey, ’09 

Redfield Proctor, 02 

Marshall B. Dalton, °15 

Henry E. Worcester, '97 

Francis A. Barrett, ‘24 

Raymond Stevens, °17 

A. Warren Norton, '21 

Harold Bugbee, °20 

Raymond H. Blanchard, 17 

John A. Lunn, ‘17 

Alfred T. Glassett, '20 

Edwin D. Ryer, ’20 

First speaker of the evening was Walter Humphreys, 
97, Secretary-Treasurer of the Association from 1907 
to 1923, and Secretary on the occasion of the first 
meeting of the Alumni Council on May 12, 1909. In 
addition to Mr. Humphreys, others present at the 
January 18 meeting, who were also present at the first 
meeting of the Alumni Council, were, Samuel C. Pres- 
cott, 94, Andrew D. Fuller, 95, and Dr. John A. Rock- 
well, 96. A letter from the Institute’s Acting President, 
Arthur A. Noyes, 86, and discussed at the first Alumni 
Council meeting in 1909, was read by Mr. Humphreys 
at the Council’s 300th meeting. In this letter, Dr. 
Noyes recommended that alumni committees on the 
various departments be appointed to co-operate with 
the Visiting Committees of the Corporation, which at 
that time did not have alumni representation. He pro- 
posed that the Alumni Council make provisions for 
the development of local M.L.T. clubs throughout the 
country and proposed that Alumni promote the foun- 
dation of scholarships for sending boys to the Insti- 


President 1927-1928 
President 1931—1932 
President 1933-1934 
President 1937-1938 
President 1940-1941 
President 1942-1943 
President 1944-1945 
President 1945-1946 
President 1946-1947 
President 1947-1948 
President 1950-1951 
President 1951-1952 
President 1952-1953 
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tute, and hoped that the Alumni Council would 
participate in providing satisfactory living places for 
the students as soon as the location of the Institute 
was definitely decided. 

Dr. Prescott was next called upon to discuss some 
of the giants among our earlier graduates and Faculty, 
and some of the events of that era of 50 years ago 
which were important and critical not only for the 
Association but for the Institute itself. In particular, 
he mentioned the founding of the Technology Club, 
the Association of Class Secretaries, the founding of 
The Review, the bitter controversy over the proposed 
merger of the Institute and Harvard, and the conse- 
quent establishment of Alumni Term Memberships on 
the M.1.T. Corporation. Dr. Prescott closed his presen- 
tation by the following quotation from an article by 
Walter B. Snow, ’82, written in 1909 for The Review: 

“The Alumni Association is no longer young. It is 
now in a position to do man’s work. Upon the compo- 
sition of the Council, the central feature of the new 
form of organization, must depend largely the stand- 
ing and influence of the Association as a whole. Elec- 
tion to this body should be comparable in honor to 
election as a candidate for the Corporation.” 

Mr. Smith next presented Marshall B. Dalton, ’15, 
who, as 44th President of the Association, presided 
over the 200th meeting of the Alumni Council in May, 
1938 — at the time of the campaign to raise $1,500,000 
for a gymnasium and swimming pool — and later ac- 
cepted the chairmanship of M.I.T.’s successful Devel- 
opment Fund campaign for $20,000,000. In speaking 
on the broad topic of corporate support for higher 
education, Mr. Dalton reminded his listeners that 
1,500 colleges and universities, mostly private, receive 
the amount of $1,350,000,000 from student fees, en- 
dowment gifts and federal, state and local participa- 
tions — which is $250,000,000 short of their needs. 

As individuals of great wealth pass on and are un- 
able to support education to the extent they did in the 
past, corporations increasingly recognize that partner- 
ship with education justifies broader corporate sup- 
port. Congress recognizes this need as shown by the 
5 per cent deduction allowed for contributions to edu- 
cation; 29 states recognize the problem by permissive 
legislation; the U. S. Chamber of Commerce and many 
professional organizations encourage corporate sup- 
port; and the New Jersey Supreme Court settled the 
famous A. P. Smith Manufacturing Company versus 
Barlow case in favor of Princeton University. In par- 
ticular, the Superior Court concluded: 

“Such giving may be called an incidental power, 
but when it is considered in its essential character it 
may well be regarded as a major though unwritten 
corporate power. It is even more than that. In the 
court's view of the case it amounts to a solemn duty.” 

As final speaker of the evening, Karl T. Compton, 
chairman of the M.I.T. Corporation, spoke of the 
many ways in which Alumni have helped M.LT. sur- 
vive some of its crises and have assisted him and his 
associates in the discharge of their duties. 

A nation’s educational system appears to develop 
according to its current needs. So, too, changes at 
M.I.T. have conformed to the needs of the times as 
has been indicated by the increase in research and 
science in the period between the two world wars, 
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and the marshaling of our resources for national de- 
fense and security since the beginning of World War 
II. Similarly, the Alumni Association has shown an 
ability to grow in spite of adverse environments. For 
example, in the early 1930’s when enrollment had de- 
clined, the Institute turned to a group of Alumni to 
serve as local representatives of the Alumni As- 
sociation and Honorary Secretaries to help maintain 
enrollment at reasonably constant figures. 

Despite the limited number of students which 
M.LT. can admit each year, the Institute’s Adminis- 
tration recognizes its obligation to encourage the en- 
rollment of those students who are best qualified and 
give greatest promise of using M.1.T. educational re- 
sources most advantageously. Again the Institute has 
turned to a selected group of its younger Alumni to 
serve as Educational Counselors in their respective 
communities. By keeping in touch with college pre- 
paratory schools in their communities, by interviewing 
prospective candidates and assisting them and their 
families to understand the Institute more fully, the 
Educational Counselors, as well as the Honorary Sec- 
retaries, greatly assist the Admissions Office in enroll- 
ing the best qualified candidates for admission. Dr. 
Compton concluded his remarks with a tribute to the 
service which Alumni have rendered in serving as 
members of the various Departmental Visiting Com- 
mittees, or as members of the M.I.T. Corporation. 


Joseph W. Powell: 1877-1954 


NNOUNCEMENT of the death of Joseph W. Powell 
A on January 25 was sadly received in The Review 
Office. Mr. Powell was a life member of the Institute’s 
Corporation and a shipbuilder of international repu- 
tation. Born in Oswego, N.Y., in 1877, Mr. Powell was 
graduated from the U.S. Naval Academy in 1897. Fol- 
lowing graduation, he took postgraduate work in 
naval architecture and marine engineering at the 
Academy, and subsequently studied for a year at the 
University of Glasgow. 

Mr. Powell resigned from active duty in the Navy 
in 1906 to accept the position of assistant to the presi- 
dent of Cramp’s Shipbuilding Corporation. In 1914 
he became president of the Fore River Shipbuilding 
Corporation and in 1917 was appointed vice-president 
in charge of all yards controlled by the Bethlehem 
Shipbuilding Corporation, Ltd. 

From 1921 to 1922, Mr. Powell served as president 
of the U.S. Shipping Board Emergency Fleet Corpo- 
ration and from 1930 to 1939 he was president of 
United Shipyards. Since 1944 Mr. Powell had engaged 
in engineering projects relating to shipbuilding and 
shipping. 

Mr. Powell served on the U.S.S. New York during 
the Spanish American War, and was a valued leader 
in the shipbuilding program of World War |. During 
World War II, Mr. Powell served as a special assistant 
to Secretaries of the Navy — Frank Knox and James V. 
Forrestal — and was also deputy chief of the Office of 
Procurement and Material of the Navy Department. 

Mr. Powell was a trustee of Webb Institute and 
director of a number of corporations. He was also a 
past president of the Society of Naval Architects and 
Marine Engineers. 
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/illiam R. Kales, ’92 

from a portrait by Harold Brett in whose honor 
the William R. Kales Scholarship Fund for undergraduates has 
been established at the Institute by Whitehead and Kales Com- 
pany of Detroit, Mich. This scholarship fund for worthy and 
needy undergraduates was named by Robert G. Kales, ’28, in 
memory of his late father, a former member of the Institute’s 
Corporation. Income derived from investment of the gift will 
provide the scholarships, and winners will be selected by the 

Faculty Committee on Student Aid. 





Builders of Towns 


are the absence of Harry J. Carlson, ’92, all 
members of the Visiting Committee on the School 
of Architecture and Planning® met with Pietro Bel- 
luschi, Dean of the School of Architecture and Plan- 
ning, and other faculty members of the Department, 
on March 20, 1953. Dean Belluschi and the chairman 
of the Committee held an informal meeting on April 
6 with James R. Killian, Jr., 26, President of M.LT., 
Julius A. Stratton, ‘23, Vice-president of the Institute, 
and John E. Burchard, ’23, Dean of the School of 
Humanities and Social Studies, since none of these 
administrative officers could be present at the March 
20 meeting. The report of the Committee was made 
available for publication on July 29, and the following 
paragraphs summarize the major points in the report. 

The demand for graduates trained in City Planning 
is well in excess of present supply, especially for po- 
sitions in government. The needs of students in City 
Planning closely parallel those of students in Archi- 
tecture, and the Committee agreed that a five-year 
Course in City Planning, combined with existing fa- 
cilities in the Department of Architecture, was desir- 
able. 

° Members of this Committee for 1952-1953 were: William 
Emerson, chairman, Harry J. Carlson, 92, Carl L. Feiss, ’38, 
Harry M. Weese, ’38, Walter A. Gropius, Eero Saarinen, and 
Harlow Shapley. 
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Great interest was aroused and hearty approval ex 
pressed for the idea of a Center for Urban Studies at 
M.L.T. The problems besetting cities nowadays are 
multiplying at an alarming rate, while no organiza 
tion, public or private, is set up to facilitate their 


proper research and study. This center would not only 
be an instrument for research, but would offer the 


City Planning students an opportunity to extend and 
give practical application to their professional educa- 


tion supplementing the theoretical problems at the 


School. 

The Committee wishes to recommend to the favor- 
able consideration of the Corporation such financial 
support as may be possible for the establishment of a 
Center of Urban Study at M.LT. 

The Committee deliberated the advisability of giv- 
ing greater flexibility of choice to architectural stu- 
dents in such fields as structures, visual design, city 
planning, and related topics, particularly if the cur- 
riculum in the freshman year is liberalized. There was 
general and hearty approval of this idea in principle. 
At the present time such procedure is recognized in 
the work of graduate students who avail themselves of 
existing courses in construction, illumination, and 
acoustics, to their great advantage. The Committee 
feels that flexibility in the curriculum should not be 
carried so far as to lose sight of fundamental prin- 
ciples in basic design. 

The proposal for a Materials and Techniques Lab- 
oratory suggested the value to the architectural stu- 
dent of acquaintance, during his undergraduate 
years, with the nature and behavior of materials that 
he will later have to employ. This knowledge he can 
secure only inadequately during the summer months. 
Certain facilities, such as those for testing materials, 
are already available. The realization of such a lab- 
oratory lies in a distant future, but the need is real. 

The need of financial support for scholarships and 
other activities at the School was recognized and the 
organization of a Committee for that purpose ap- 
proved, the machinery to be developed in co-opera- 
tion with the Development Office and in close con- 
sultation with Dean Belluschi. 


Appointments and Promotions 


ECENT Faculty appointments and promotions at 

M.I.T. were announced on February 1 by James R. 
Killian, Jr., 26, President of the Institute. Promoted to 
the rank of assistant professor is Vincent J. Rogge- 
veen, 53, a member of the Department of Civil and 
Sanitary Engineering. Thomas P. Rona, ’53, has been 
appointed assistant professor in the Department of 
Mechanical Engineering. 

Military personnel recently appointed to the M.1.T. 
Faculty include: Colonel Charles M. McAfee, Jr., As- 
sociate Professor in the Department of Military Sci- 
ence; and Captain Edward H. Littlejohn, Captain 
James P. Smith, and Captain Frederick L. Wilson, As- 
sistant Professors in the Department of Air Science 
and Tactics. 

John O. Outwater, 50, has been named an indus- 
trial liaison officer at the Institute. 

(Continued on page 258) 
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BUSINESS IN MOTION 





SG wae CMe agued oon Pw ye ves 


Like other companies whose people do outstanding 
work, Revere receives many letters of appreciation. 
They are a source of great gratification, first because 
we want to render service, and second because good 
work shows that the way we select, train, and pro- 
mote men to positions of responsibility is the right 
way. Let us quote from a recent letter. 

“Thank you for bringing your welding engineer 
to assist us in solving our problems. 

“On his visit to our plant 
last month, he helped us to 
establish sound procedures 
and in so doing, eliminated 


several expensive errors we 





were unknowingly making. 
We are especially grateful to 
him for the energetic way in 
which he went about his work, 
in spite of physical difficulties 
encountered due to our plant 
being in full operation. We appreciate his patience 
in answering all questions with which he was bom- 
barded by operators, supervisors, and management 
alike. 

“Tt was a real pleasure to have your welding spe- 
cialist and a technical advisor with us, and we hope 
it will be possible for you to visit us again soon under 
less strenuous circumstances.” 

Our interest in welding stemmed originally from 
the fact that years ago it became evident that the 
market for Revere Metals would be expanded con- 
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siderably if customers could be shown how to make 
perfect welds, quickly and at minimum expense. A 
Welding Section was set up within the Research and 
Development Department, where it was given full 
laboratory facilities. The activity was organized on 
both scientific and practical lines, with capable per- 
sonnel who have solved many problems. In one case, 
two men were flown to a customer’s plant, where they 
worked 20 hours a day over a weekend, and by Mon- 
day afternoon had the satis- 
faction of seeing the custom- 
er’s operators turning out 
perfect welds, saving a sub- 
stantial sum in penalties for 
delayed delivery. 


The normal procedure 














whereby the Welding Section 
is called into action is simple. 
Usually a Revere Salesman 
uncovers a welding problem, 
and calls in the Technical Advisory Service. Often a 
Technical Advisor can provide the needed know-how. 
If additional help is needed, he can get it from the 
Welding Section people. 

You may not be at all concerned about welding 
metals, and never expect to be. That does not matter 
Whatever you make, or how you make it, you may 
have problems. Our suggestion is that you look 
around among your suppliers and see if one or more 
of them may not have just the special skills that you 
can use to good advantage. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17, N. Y. 


SEE “MEET THE PRESS’’ ON NBC TELEVISION, SUNDAYS 
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M nee Biatead Cama Slain 


ouRTH of its kind since the first M.I.T. Regional 

Conference was inaugurated in 1951 under the 
leadership of Robert E. Wilson, ’16, the Midwest Re- 
gional Conference on Science, Engineering, and In- 
dustrial Management, held in Detroit on Saturday, 
January 30, drew an attendance of approximately 250 
persons. This full-day conference was held in the 
Horace H. Rackham Educational Memorial Building, 
where the Engineering Society of Detroit has excel- 
lent facilities for such events. General chairman of the 
conference was Charles A. Chayne, ’19, Vice-president 
in Charge of Engineering of General Motors Corpora- 
tion. Other committee chairmen were: Hospitality — 
L. Willis Bugbee, Jr., ’21; Finance — Morgan A. Col- 
lins, 27;, Arrangements — Robert C. Doremus, 714: 
Publicity — David M. Sutter, ’26. 

Conference speakers included Robert E. Wilson, 16 
— Chairman of the Board, Standard Oil Company 
(Indiana) — and the following personnel from the In- 
stitute: James R. Killian, Jr., 26, President; E. P. 
Brooks, 17, Dean of the School of Industrial Manage- 
ment; Francis O. Schmitt, Head of the Department 
of Biology; Antoine M. Gaudin, Richards Professor of 
Mineral Engineering; John G. Trump, ’33, Professor 


of Electrical Engineering; and Elting E. Morison 
Professor of Industrial History. 

As President of the Detroit M.I.T. Association 
Adam K. Stricker, Jr., 29, opened the conference anc 
then turned the meeting over to Mr. Chayne. 

First of the morning speakers from M.I.T. was Pro 
fessor Schmitt whose address “Perspectives in the Life 
Sciences” included comments regarding the Institute's 
program in this field, along the general lines recorded 
by Dr. Schmitt in the December, 1953, issue of The 
Review (“Biological Science at M.I.T.,” page 85). The 
Institute's program in biology is one which empha- 
sizes biology at the molecular level, and places great 
stress on recently developed techniques of instru- 
mentation. Professor Schmitt envisioned the time 
when the human life span might be appreciably pro- 
longed through ability to control degenerative dis- 
eases and the aging process. 

“Mineral Resources Policy for the United States” 
was the title of the second address by Professor 
Gaudin. Because mining is a wasted asset, it is im- 
perative to provide mechanisms for replenishing min- 
erals which are being used at a constantly increasing 
rate. Dr. Gaudin recommended appreciable expendi- 
tures for geophysical prospecting on a long range, na- 
tional scale, and made a strong plea for a return to an 
era of mutual self-respect at the international level, 
and a return to those national policies which encour- 
age incentive to make investments in minerals — do- 
mestic as well as foreign. 

(Concluded on page 260) 








characteristics of the cable selected. 


B.1-W. 


MINIATURE COAXIAL CABLE ASS 
TEFLON INSULATED 


PATENTED * 


A FULL SIZE REPRODUCTION of a typical B.I.W. miniature cable assembly is shown. The degree of flexibility is 
indicated by the loop in the center. The range of cable sizes available vary from 3/32” to 5/32” depending upon the 





EMBLY 
















* Manufactured by B.1.W. 


NEW SPECIALLY DESIGNED COAXIAL CONNECTORS are attached to these assemblies 
or are available from Diamond Manufacturing Company, Wakefield, Mass., Part DIC-2243 
Plug (attached to cable) and Part DIC-2244 Receptacle (for panel mounting) shown at left. 
MADE TO ORDER ASSEMBLIES may be purchased in any specified lengths utilizing the 
cable with the proper capacitance and impedance to fill your needs. Or you may purchase 
the cable and connectors separately. 

THESE MINIATURE CABLES ARE DESIGNED for high temperature operation and remain 
flexible at extreme low temperatures. They will not melt or become brittle at continuous 
ambient temperatures of 400° F, with relatively stable capacitance over range —65° F. to 400° F. 











LIST 

CONDUCTOR OUTSIDE CAPACITY IMPEDANCE PRICE 

BIW TYPE NO. _ RES. PER FT. DIAMETER mmf/ft. OHMS 100 FT. 

COX-2FS-011-GL .20 ohms -075” 30 50 $13.00 

COX-3FS-011-GL -20 -090 21 70 16.00 

COX-3FS-014-GL -14 -100 21 70 18.00 

COX-4FS-011-GL -20 -125 16 90 21.00 

COX-4FF-016-GL -1l -160 13 95 45.00 

: COX-2FS- 22-GL -02 125, 30 50 _ 16.00 





under exclusive license under Patent #2454625 _ 


BOSTON INSULATED WIRE & CABLE CO. 


BOSTON 25, MASSACHUSETTS 
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You're riding on 
238 pounds of Rubber* 
...and plenty of 
CARBON BLACK 


That new car you're driving black compounds absorb shock 
is said to contain approximately and dampen vibration do a 
540 rubber parts*, and most of — hundred different things smoothly 
those rubber parts contain carbon and efficiently. You'll find car- 
black. Four pounds of carbon — bon black in the floor mats. rub- 


black in a tire adds 20.000 miles — ber insulation, motor mountings, 
to its life. thus saving you the weather stripping. windshield 
expense of several new tires each wipers. heater hoses. vibration 
year... or saving you and insulation in fact. in most of 
all other motorists an estimated — the rubber at which you look. It’s 
$1.000.000,000 annually. Your carbon black that adds the wear 


tires and tubes alone take 25 or and tear resistance. much of the 

‘ : - ; : 

0 pounds of carbon black ... hidden comfort you've come to 

at a cost of only 10¢ a pound. expect and don’t realize is there. 
Millions of pounds of Cabot And carbon black isn’t confined 


blacks find their way into car and — to the rubber parts alone. for it 

truck motors, bodies. tires and appears strikingly in the lustrous 

tubes each year. Rubber-carbon black finish and plastic trim- 
mings as well. 


“The Goodyear Tire & Rubber 
Company, Inc. Survey Report 
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Godfrey L. Cabot, Inc. manufactures the world’s best quality, greatest variety of carbon blacks available 


to industry. Cabot is the only carbon black manufacturer of channel, furnace and thermal grades. More than 42 individual 


grades—why not write for technical information. GODFR EY i CABOT, INC. 


77 FRANKLIN STREET, BOSTON 10, MASS. 












You can 
Save 257, 


of operating costs 


..through efficient 
materials 


handling methods 


—— 


: — =" 


The most modern piece of production equip- 
ment can save only 3% to 5% of over-all oper- 
ating costs, yet a simple effective materials 
handling system will many times “chop” oper- 
ating costs by 25%. These savings, however, 
can be sustained only when the equipment 
employed is of the highest quality. That’s why 
engineers in every field of industry recommend 
Lewis-Shepard Products — the most complete 
line of dependable materials handling trucks. 
Learn to specify Lewis-Shepard wherever 
possible . . . and you'll always be sure to get 
the savings you expect. Write for “Proof 
Booklet” and catalogs. 



























Jockstocker 
Electric Truck 
Spocemaster Model M 
Electric Fork Truck 
Jacklift 


Electric Truck 






Netionwide Service — See “Trucks, Industrial’ 
in your Yellow Phone Book 


LEWIS-SHEPARD Products, Inc. 
1044-3 Wainut St., Watertown 72, Mass. 
Please send me your “Proof Booklet’’ and Catalogs. 
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THE INSTITUTE GAZETTE 


(Concluded from page 258) 


Final speaker at the morning session was Dr. Trump 
who spoke on “New Applications of Science in Medi 
cine.” Theoretical physics in the mid-Twentieth Cen- 
tury is primarily concerned with a study of the forces 
binding atomic nuclei together; the results of such 
studies are as important in our industrial and eco- 
nomic life as in physics and international relations 
Dr. Trump took an optimistic view of the future of 
atomic physics, pointing out that the beneficial uses 
which radium and radiography had already brought 
to mankind had already decreased the formidableness 
of cancer and other malignant diseases. 

The afternoon session was opened with a talk by 
Professor Morison on “Problems of Industrial Leader 
ship.” It has been said that industry threatens the cul- 
tural life of society. If this be true, said Professor 
Morison, a good case can be made for giving future 
business executives ample opportunity in their college 
courses to become acquainted with the history and 
progress of the industrial revolution as a means of 
enabling them to see the social — as well as the eco- 
nomic — effects of important business decisions they 
will be called upon to make, usually without adequate 
data at hand. 

“Synergism Between Engineering and Petroleum” 
was the title of Dr. Wilson’s address. He cited many 
examples in which the engineering field had assisted 
the petroleum industry, and reminded his listeners 
that, by making the modern internal combustion en- 
gine available, the petroleum industry, in turn, had 
made a major contribution to engineering. Dr. Wilson 
recalled that anticipation of just and ample rewards 
for one’s service is the best synergist, and expressed 
the hope that political, economic, legal, and techno- 
logical conditions can be directed toward this end. 

After dinner, Dean Brooks spoke on “Toward a Sci- 
ence of Industrial Management,” outlining the aims of 
the Institute’s School of Industrial Management in 
somewhat the manner reported on in the June, 1953, 
issue of The Review (“School of Industrial Manage- 
ment,” page 419). The thought disciplines which 
characterize science and engineering provide an im- 
portant base for the training of those who follow 
studies in economics and industrial management. 
Since management decisions must usually be made in 
the absence of adequate information, effort is made 
in the School to develop men who can operate pro- 
gressively in areas where complete data are lacking. 

President Killian made the closing remarks at the 
conference. Speaking on the Institute’s educational 
policy, Dr. Killian recalled that M.I.T. does about 1 
per cent of the nation’s research, and estimated that 
public service activities of the M.1.T. staff represent an 
annual contribution of more than $1,000,000. 

Considerable increases in the efficiency of the edu- 
cational process could be achieved in making the 
transition from high school to college (as the freshman 
adviser plan at M.I.T. has demonstrated) and again 
from college to industry, Dr. Killian stated. 
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UNIVERSITY AND COMMUNITY 


(Concluded from page 242) 


One of my associates has recently observed that 
the layman sees little of science but its slums. He fails 
to see its great cathedrals — the intricately beautiful 
and always unfinished intellectual structures and con- 
cepts which are the real works of science. It is the 
mission of the university to work on these great cathe- 
drals of the mind and spirit in all fields, and to possess 
the sense of striving which makes the cathedrals, and 
not the slums, the primary goal in all that we under- 
take. 

If we can agree that one of the great ends of life 
is the indefatigable pursuit of the secrets of man and 
nature and virtue, then we can bend the material and 
the utilitarian to noble uses and we can find in the out- 
put of the creative mind the outlines of a better future. 
Instead of despair, we can hope for progress; instead 
of ugliness and evil, we can hope for more comeliness 
and virtue; instead of the darkness of ignorance, we 
can hope for new enlightenment. These hopes and 
possibilities can never fade when gifted minds and 
generous spirits come together to seek, to dream, and 
to understand. 

These are some of the observations, the anticipa- 
tions, and the feelings of optimism which are 
prompted by the inauguration of this graduate school. 
We salute it as a new resource for the community and 
the nation and we hope for it a great role in man’s 
search for understanding. 


PREMEDICAL EDUCATION AT M.LT. 


(Continued from page 251) 


indeed premedical students, so the Biology Depart- 
ment has assumed the responsibility of making its cur- 
riculum especially suitable for these students. The 
Biology Course has been designed so that a premedi- 
cal student enrolled here may easily satisfy all medical 
school course prerequisites. Indeed the specific re- 
quirements for graduation in biology include all the 
prerequisites in biology, physics, chemistry, and hu- 
manities for most medical schools. Also sufficient elec- 
tive time is provided for foreign language courses and 
for additional work as desired. A course in compara- 
tive anatomy is offered by the Biology Department for 
those premedical students who find it required, or de- 
sirable, for the medical school of their choice, although 
this course is not ordinarily required for medical 
school or for graduation in biology. In addition, more 
advanced courses are offered in physiology, bio- 
chemistry, and biophysics to which a premedical stu- 
dent would not ordinarily be exposed. The student 
has the opportunity through his thesis to engage ac- 
tively in research in some field of biology. This should 
be very valuable in his future medical career to a small 
extent because of the factual results of his research, 
and to a much larger extent because of a knowledge 
of research techniques and a knowledge of the limita- 
tions of the present concepts in biology. 


(Continued on page 264) 
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Many Big Moments 


“Jack phoned to ask me 








begin with a 


Familiar Ring 


Often it’s a call you’ve hoped for 
and waited for. From someone dear 
or about something especially impor- 
tant to you. Then suddenly there’s a 
familiar ring. And everything’s just 
wonderful! 


Many’s the time you would have 
paid the telephone bill for a whole 
month—and more —for that one call. 


to the dance” 


“A prospect telephoned 
to give me a big order” 


Whenever the telephone rings, it’s 
a reminder of its double value. It keeps 
you in touch with other people. Helps 
other people keep in touch with you. 
Some days the calls you get are even 
more important than those you make. 


Yet the cost of this two-way service 
is small. Less than a penny an hour 
for the average family. 


“*Bob, Jr., called 
to tell me it’s a boy”’ 
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SYSTEM 





““My Scoutmaster phoned 
about a camping trip” 
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eat Treat Furnaces 
aboratory and Industrial) 
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ir Cooled Transformers 
(to 1000 KVA) 


Constant Current 
ulators (Static Type) 


Many nationally known labora- 
tories and manufacturing plants use Hevi Duty 
Electric Heat Treating Furnaces where maxi- 
mum performance is desired. 


Hevi Duty specialty transformers are used 
extensively in the electrical control of indus- 
trial machinery and plant power distribution. 


Airport and street lighting have been made 
safer and maintenance costs have been re- 
duced through the use of Hevi Duty static type 
Constant Current Regulators. 


Write for descriptive bulletins 


HEV] DUTY ELECTRIC COMPANY 
HEV-IEDUTY 


HEAT TREATING FURNACES e ELECTRIC EXCLUSIVELY 


| DRY TYPE TRANSFORMERS—CONSTANT CURRENT REGULATORS 
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PREMEDICAL EDUCATION AT M.LT. 
(Continued from page 262) 


The Biology Department maintains a very clos« 
relationship to the medical profession. Two members 
of its faculty are physicians. Several members of the 
Department's staff are physicians who maintain re- 
search laboratories in nearby hospitals — the Massa- 
chusetts General Hospital, Peter Bent Brigham Hos- 
pital, and the Children’s Medical Center. In addition, 
the Biology Department has undertaken and has con- 
tinued for several years a program of postgraduate 
training in biochemistry, biophysics, and cellular physi- 
ology for physicians. There are, at the present time, 
about eight physicians actively engaged as students in 
this program. Thus, the Biology Department is con- 
stantly aware of the trends, opinions, and problems of 
the medical profession. 

There have been several innovations at M.LT. 
which should be of assistance to premedical students. 
An adviser to premedical students has been appointed 
who is on the faculty of the Biology Department. At 
the present time the writer serves as this adviser. The 
Biology Department is a natural choice for a guid- 
ance center for premedical students because approxi- 
mately half of all such students are enrolled in this 
Department; the other half are divided among the 19 
other departments. The duties of the adviser include: 
the guidance of premedical students; collecting and 
disseminating information on admission to medical 
and dental schools, and the current military status of 
premedical students; the interviewing of students; the 
writing of letters of recommendation for entrance to 
medical school when required. 

Further recent innovations of interest to premedical 
students are as follows: The Biology Department has 
moved into a new building (see The Review, Decem- 
ber, 1953) which affords more suitable teaching and 
research facilities. A Division of Biochemistry under 
the leadership of Professor John M. Buchanan has 
been established within the Department of Biology, 
to place greater emphasis on teaching and research 
in biochemistry. 

Specifically for premedical students, a seminar on 
group psychodynamics has been established and is 
well into its second year of operation under the direc- 
tion of Dr. Herbert I. Harris and Dr. Preston K. 
Munter of the Institute’s Medical Department. This 
consists of the voluntary meeting of groups of six to 
10 premedical students with a psychiatrist for an 
hour at weekly intervals for open discussion, under 
skilled guidance, of the problems of premedical stu- 
dents. The primary reason for these groups is the be- 
lief that a physician can better understand, and more 
ably treat, the problems of his patients if he first has 
some understanding of his own problems. This is in 
no way a course in medicine, but is simply an attempt 
to unearth some of the problems of prospective physi- 
cians, to discuss them, understand them and perhaps 
to learn to solve or to live with them. There are, of 
course, many secondary advantages to be derived 
from this type of program, such as a special study of 
the problems which later handicap physicians, dis- 
cussion with students who are uncertain of their desire 


(Concluded on page 266) 


THE TECHNOLOGY REVIEW 











lose 
bers 

the 

re- 
ssa- 
Ios- 
ion, 
0n- 
1ate 
iy Si- 
me, 
‘'s in 
on- 
s of 


an 
ler 
fu- 
e- 
re 
las 

in 
pt 
si- 
ps 


ed 
of 


Ww 





diversification: 


another reason why 


Lockheed In 


California offers... 


better careers for engineers 


diversified production 


Huge luxury airliners, cargo transports, 
fighters, bombers, trainers and radar search 
planes are rolling off Lockheed assembly 


lines. Twelve models are in production. 


diversified development projects 


The most diversified development program 
in Lockheed’s history is under way—and 

it is still growing. The many types of aircraft 
now in development indicate Lockheed’s 
production in the future will be as varied 


as it is today—and has been in the past. 


This capacity to develop and produce such a wide range of aircraft 


is important to career-conscious engineers. It means Lockheed offers you broader 


scope for your ability. It means there is more opportunity for promotion with 


so many development and production projects constantly in motion. It means your 


future is not chained to any particular type of aircraft— because 


Lockheed is known for leadership in virtually all types of aircraft. Lockheed’s 


versatility in development and production is also one of the 


reasons it has an unequaled record of production stability year after year. 


Lockheed AIRCRAFT CORPORATION 


MARCH, 1954 


BURBANK, CALIFORNIA 





diversified living 


You work better in Lockheed’s atmosphere 
of vigorous, progressive thinking—and you 
live better in Southern California. You enjoy 
life to the full in a climate beyond compare, 
in an area abounding in recreational 


opportunities for you and your family. 





PREMEDICAL EDUCATION AT M.LT. 


(Concluded from page 264) 


to enter medicine, and discovery and correction o! 

“ae problems induced by life at M.1.T. 
FLETCHER ranite M.L.T. as a center of premedical education has, per- 
haps, most often been criticized because of the ex 


treme emphasis on science. At the present time th« 
humanities and social sciences are being strengthened 
by a very active faculty and a revised curriculum 
Any further progress in this direction will be most 
welcome to future physicians. At present, eight 
semesters of class work in these fields are required 
of every undergraduate (and two more can now be 
elected by any student). This exceeds the require- 
ments of most liberal arts colleges. 

Now, how can one evaluate the premedical pro- 
gram at M.I.T.? The records of our students in the 
Medical College Admission Test are at the very top 
and so are most encouraging. This is an aptitude and 
achievement examination required for admission to 
almost all medical schools. The percentage of M.LT. 
students accepted over the past few years for admis- 
sion to medical school is essentially 100 per cent. The 
academic records of M.I.T. Alumni in medical school 
are definitely above average. 

This represents all the available factual information 
to evaluate the premedical program and it should be 
realized that this is not sufficient to indicate how well 
M.I.T. Alumni succeed as physicians. Our records in- 
dicate that an unusually high percentage of our medi- 
cal Alumni engage in medical research, and that 
M.I.T. Alumni are generally successful, either in medi- 
cal research or practice. These records are not com- 
plete. Sorely needed is a detailed comparative study ® 
of case histories of Alumni who have been engaging 
in the practice of medicine or medical research over 
a period of years. In addition, we have been guided 
in evaluating this program by opinions expressed by 
educators from medical schools throughout the coun- 
try. These opinions are subjective, based on a wealth 
of experience, and are uniformly favorable toward 
our policy and educational philosophy. 

There is, then, at M.L.T. an actively growing, con- 
stantly improving, program of premedical education, 
based on the soundest judgment and facts available, 
which measures up to the high standards of M.LT. 

®* A study such as that of Anne Roe, “A Psychologist Ex- 


amines 64 Eminent Scientists,” Scientific American, 187:21, 
No. 5 (1952). 








LICENSING ARRANGEMENTS WANTED 


We wish to acquire patent rights on electrical compo- 1} I 
H ° E. FLETCHER COM PA NY nents, instruments, or accessories used in the following fields: 
| RADIO, RADAR, OR TELEVISION. TELEPHONE, 
WEST CHELMSFORD, MASSACHUSETTS | TELEGRAPH, TELETYPE, OR SOUND 
@ LOWELL 765 88 | ON FILM. PUBLIC UTILITIES. AIRCRAFT. 
} Our preference is for items that have limited rather than | 
104 EAST 40TH STREET, NEW YORK 16, N.Y. mass markets. We have a particular interest in switches and 
relays, also in telephone parts and accessories. 


All replies to be held confidential. Please write to Box G 
Technology Review. SA-3 
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DOES 
AMMAN 


WITH GOOD EYES 


ALWAYS SEE CLEARLY? 

















Not always . . . your eyesight may be good, but your 
foresight faulty. 


Living costs have doubled in the last decade. Have you 
had the foresight to step up your life insurance accord- 
ingly? If you haven’t, it is certain that you are under- 
insured and your family underprotected. 


Today it is highly important that you have a clear view 
of your family’s increased needs. 


FATHERS, TOO, ARE WORTH MORE NOW! 


How much more are you worth to your family in the light 
of present-day living costs? Talk this vital question over 
with an experienced New England Mutual career under- 
writer. He can help you work out adequate protection. 


Meanwhile, why not get more information on what modern 
life insurance can do for you and your family? A copy of 
our simply written booklet, “YOUR LIFE INSURANCE 
GUIDE,” will be MAILED to you upon request. No charge, 
no obligation. Simply write Box 333, Boston 17, Mass. 








MIT ALUMNI WHO ARE READY TO SERVE YOU AS OUR AGENTS: 
Raymond P. Miller, CLU, °18, Salem 


Blaylock Atherton, ’24, Nashua 


Lhe NEW EN GLAN D &, M UTUAL Life Insurance Company of Boston 


THE COMPANY THAT FOUNDED MUTUAL LIFE INSURANCE IN AMERICA—1835 
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Concentration for Quality 


Since 1919 Curtis has concentrated on 
4 _ the manufacture of only one line - 








As a result, Curtis research, produc- 
tion and quality control techniques 
have produced the widely accepted 
Curtis standards — and the world’s 
» best universal joints. 








ONLY CURTIS OFFERS ALL THESE 
ADVANTAGES 

Availability — 14 sizes always in stock; 

' bored or unbored hubs. 6” hub diameter 
joints or special machining to specifications. 
Simplicity—fewer parts, simpler construction. 
Government Tests — complete equipment 
for government tests in our plant. 


Not sold through distributors; write 
direct for free engineering data 
and price list. 


CURTIS UNIVERSAL 
JOINT CO., INC. 
8 Birnie Ave., Springfield, Mass. 
U As neor to you as your telephone 
Not sold through distributors 


Trode Mork A MANUFACTURER OF 
UNIVERSAL JOINTS SINCE 1919 





follow the leader—precisely 


The precision with which DOELCAM Synchros electrically trans- 
mit and receive position information is unsurpassed in a precision 
industry. DOELCAM Synchros are tested and perfected standard 
military and industrial components for use in servomechanisms, 
computers and automatic control systems. 


oelcamis corPORATION Soe 


SOLDIERS FIELD ROAD, BOSTON 35, MASS. 
West Coast Office: 304 Tejon Pl., Palos Verdes, Calif 
Instruments for Measurement and Control 

Gyroscopic Instrumentation * Servomechanisms 
Synchros * Microsyns * Servo Motors 
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MINING IN NEW ENGLAND 


(Continued from page 250) 


Clarke who started a furnace in New Haven in 1655. 
A fairly extensive body of iron ore, mostly limonite, 
existed in the northwestern part of Connecticut and 
extended into adjacent areas of New York and Massa- 
chusetts. From this ore, excellent iron was produced 
and at one time was used in the production of what 
were reported to be the best cast-iron car wheels in 
the country. In 1840 Connecticut ranked fourth among 
the states as a producer of iron products. 

The property known as Ore Hill in the Salisbury 
district was one of the most active producers and sup- 
plied ore to a number of furnaces from before 1762 
to about 1923. Ethan Allen and John Hazeltine es- 
tablished a furnace at Ore Hill in 1762 but sold it in 
1765. It had a capacity of two and a half tons of pig 
iron in 24 hours. 

At the outbreak of the American Revolution the 
owner of this property was a Tory who fled to Eng- 
land and the plant was seized by Governor Trumbull 
in the name of the state and operated throughout the 
war. Cannon, cannon balls, pots, kettles, and army 
equipment were produced in quantity. The furnace 
continued to operate after the Revolution and sup- 
plied guns for the Constitution and Constellation. 

During the Civil War considerable iron was pro- 
duced in this district for the naval “ironclads.” It has 
been estimated that during its life the Connecticut 
section of the Salisbury deposit produced over 4,000,- 
000 tons of ore and about the same amount was mined 
in the New York and Massachusetts sections com- 
bined. Eleven blast furnaces were in operation in 
1837 in Connecticut, producing 6,000 tons of pig iron 
per year. Later there were 26 blast furnaces in op- 
eration — 22 of which were in the Salisbury district. 

The only lead mine in Connecticut was located 
near Middletown in Middlesex County. The site was 
first granted to John Winthrop, Jr.. in 1661. The 
smelting of sulfide lead ore required special skill and 
since many of the experienced men were pledged to 
the king not to operate in the colonies it was difficult 
to find trained personnel. Some men were found in 
New York and in New Jersey in 1775, but in 1778 they 
reported that the mine could not operate profitably. 

A copper deposit was found in the northern part of 
Simsbury (now East Granby) and a company of local 
men was formed in 1707 to develop it. The town was 


(Continued on page 270) 
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SEND FOR YOUR NEW WELDMENT BOOKLET 
Graver has just completed a new authoritative 
booklet illustrating the many applications of 
Weldments in Industry. Send for your compli- 
mentary copy- Address: The Weldment Division 






WELDMENTS 
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fo cut production costs ! 





Graver’s Weldment Division is equipped to design your sub- 
assemblies and component parts, so that you may expect signifi- 
cant savings by simplifying manufacturing methods. 

Graver uses all welding techniques for all types of alloys and 
carbon steel in thicknesses ranging from “% inch to 12 inches. The 
ability to maintain close tolerances . . . facilities that include one 
of the largest heat-treating furnaces in the country . . . and the 
employment of the latest, improved welding methods in success- 
fully fabricating thousands of intricate weldments—all indicate 
Graver should be your weldment source. 

Large or small, simple or complex, all Graver weldments reflect 
the top-quality work you have come to expect from Graver. 


GRAVER TANK & MFG. CO..[NC. 


New York @ Chicago @ Philadelphia @ Atlanta @ Detroit 
Cleveland @ Pittsburgh @ Houston @ Catasauqua, Pa. 
Sand Springs, Okla. @ Odessa, Texas @ Casper, Wyo. 
les Angeles © Edge Moor, Del. @ Tulsa 
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Additional Manufacturing 
Capacity 
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LIQUID; 


CONTRACT MANUFACTURING DIVISION 





<—@ Capacity and manpower avail- 
able on Machine Shop, Sheet Metal and 
Woodworking facilities for industrial or 
defense contracts. 


Write for illustrated booklet “Special Con- 
tract Department” which lists and describes 
facilities. 





Contract Manufacturing Division 





THE LIQUID CARBONIC CORPORATION 
3100 South Kedzie Ave. ~ Chicago 23, Illinois 


Mansfacturers of Brewing and Bottling Machinery, Soda Fountains, 
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to be paid 10 shillings for each ton of copper pro- 
duced, the proceeds to be used for paying the school 
teacher. The early operations were unsuccessful but 
in 1714 it was reopened with the aid of capital fur- 
nished by Jonathan Belcher of Boston, William Part- 
ridge, and Timothy Woodbridge, and later joined by 
Andrew Freeman and Charles Cornelia of New York. 
In 1735 Governor Belcher reported that he had ex- 
pended about $75,000 in the business and had erected 
a smelting plant in Boston. 

This mine was operated with varying success until 
1773. During this period several shafts were sunk — 
one to a depth of 80 feet — and the ore was found to 
average 3 to 5 per cent copper. The shape of the ore 
body was such that several large chambers were ex- 
cavated during the mining operations, and when the 
mine was closed, the suggestion that it be used as a 
prison was adopted. It continued to be used as such 
for 37 years, among the prisoners being Tories con- 
fined during the early days of the American Revolu- 
tion. In 1830 and again in 1855 attempts were made 
to mine ore profitably but they failed. The mine is 
now maintained as a museum. 

A copper deposit was discovered at Bristol in the 
early 1790's but at first only a small amount of ore 
was mined. The mine was reopened in 1836 but the 
company went bankrupt in 1846. New owners took 
over in 1847 but they, too, were unsuccessful. Thirty 
years later another futile attempt was made to operate 
the mine profitably. Eight shafts, the deepest 400 
feet, and several thousand feet of drifts had been ex- 
cavated in the various operations. The property is 
famous for the excellent chalcocite crystals, which 
are highly prized in mineralogical collections. 

A tungsten deposit occurs at Trumbull. It was dis- 
covered in 1887 and has attracted some interest be- 
cause the United States is deficient in this metal, but 
thus far attempts to operate it profitably have failed. 

During World War II the New England Lime Com- 
pany operated a government-owned plant at Canaan 
for the production of magnesium from dolomite rock. 
Some calcium was also made in this plant by a similar 
process. The method used at this plant for magnesium 
cannot compete, without the government subsidy then 
in force, with the process used for producing magne- 
sium from sea water which supplies most of the mag- 


(Continued on page 272) 





4a 


“Precision-Gauged 
HAIRSPRINGS 





RT PIPE SUPPLY CO., INC. 
A L 34 € R : Geny oft N. 13th St., Brocklyn Ti, N.Y. | Manufacturer of all types of 
Please send free booklet describing your | hairsprings, with more than 20 
PIPE SUPPLY CO.. INC eter System and services: years experience making Beryl - 
rry at North 13th rem NAME l lium Copper Hairsprings for 
11.N.Y ADDRESS critical instrument applications. 

een.7-810 city STATE .. | 
tid ante capensis der unvaee 4 PE precision probucts CO., Waltham, Mass. 





THE TECHNOLOGY REVIEW 








-— - eo ek a [ees 


ll ae A On Cn | 


ro- 
100] 
but 
Fur- 
art- 

by 
ork, 
ex- 
ted 


ntil 


1 to 
ore 


the 
isa 
ach 
on- 
lu- 
ade 
> is 


the 
ore 
the 
0k 
irty 
ate 
400 
ex- 

is 
ich 


lis- 
be- 
put 
ed. 
m- 
1an 
ck. 
lar 
am 
en 
ne- 


ag- 





EW 











What General Electric people are saying... 


T. M. LINVILLE 


Mr. Linville is Manager, Research 
Operation Services Department, General 
Electric Research Laboratory 


*... It may well be that the supply 
of professional managers may deter- 
mine the fate of our civilization. 
Adequate supply coupled with 
further development of the science of 
managing is needed, because the 
fulfillment of human wants demands 
organized human effort on an ever- 
increasing scale. 

People today, as always, are seck- 
ing more comforts and less drudgery 
as well as protection from the hazards 
of life. Today the outstanding haz- 
ards are war, unemployment, illness, 
old age, and dependency of loved 
ones. The comforts being sought are 
the age old ones of food, shelter, and 
clothing, and the newer ones of 
education, recreation, and personal 
freedom and development. 

If professional managers fail to 
meet these objectives, some short- 
sighted politicians are likely to lead 
the people to give up their economic 
and political freedoms, thereby freez- 
ing the economy into low-level 
production. 

Professional managing is a calling 
in which one puts special knowl- 
edge to use with broad human under- 
standing in the services of not only 
himself and his employers, but also 
in the service of his employees, his 
customers, and the community and 
nation. 

This is a very different way of 
managing from the pre-Civil War 
slavery in the South and autocratic 
empire building in the industrial 
North. It has come about in this 
twentieth century. It is a professional 
kind of job. 

The feudal concept that first 
dominated the industrial world has 
been replaced by business organiza- 
tions which operate in the interest 
of, and by the consent of, owners, 
employees, customers, and _ the 
public. The managers are profes- 
sional employees. The ownership is 
diffused. Such organizations put to 
work the people's savings. They 

rovide the best means to gain the 
Seales sought by the people at 
large. 
at The University of Illinois 


MARCH, 1954 


E. S. LEE 


Mr. Lee is Editor of the General Electric 
Review 


*... The prophecy made years ago 
by Dr. Steinmetz that the electrical 
age—and the electrical industry 
was in its infancy, can still be made 
today. In 1935 the electrical manu- 
facturing industry supplied only 1.7 
percent of the gross national product. 
Today it supplies 4 percent. There 
are those who forecast that as early 
as 1961 the products of electrical 
manufacturing will represent an esti- 
mated 5!% to 6 percent of the gross 
national product. 

The forecasters have been busy, 
too, drawing dotted lines to show 
the probable kilowatt-hour output 
of electric power in the years ahead. 
A once daring prediction of one- 
trillion kilowatt-hours for the year 
1970 is now moved ahead to 1965, 
and the really long-range prophets 
are talking among themselves about 
an annual output of five-trillion 
kilowatt-hours by the year 2000. 

By virtue of its position, the 
electrical industry must be prepared 
to grow more than twice as fast as 
the remainder of the economy. Based 
on the best estimates of the growth 
of the economy as a whole, it is 
probable that in the next 10 years as 
much electrical generating equip- 
ment will be built, sold, and installed 
as has been built and installed in the 
industry's past 75-year history. 

What a prospect for the engineer! 
Such growth means the solution of 
new and more complex technical 
problems, together with the ad- 
vancement of managing ability to 
solve the many human problems that 
come with the expanded units of 
production. In both of these realms 
the call for solutions is intense. In 
pane aN avenues the oppor- 
tunity for the new is more extensive 
than ever. 


G.E. Review 


J. K. WOLFE 


Dr. Wolfe is a Research Associate at the 
General Electric Research Laboratory 
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. . Recently, a new class of fluor- 
ine compounds, namely ‘fluorocar- 
bons’ have appeared which show 
promise of considerable commercial 
as well as scientific interest. 

These fluorocarbons whether 
gas, liquid or solid, show extra- 
ordinary stability toward heat and 
oxidation from air of chemicals. The 
solids and liquids are not swelled or 
attacked by gasoline, solvents, acids, 
or other chemical materials. High 
thermal stability is a well-known 
characteristic of the inert fluoro- 
carbons. On heating they decompose 
only at high temperatures in the 
range of 1000 degrees F. to mixtures 
of saturated at unsaturated com- 
pounds. They are not attacked by the 
usual chemicals, acids, bases, or 
oxidizing agents, even at high tem- 
peratures. In the electrical field, 
fluorocarbon liquids have many prop- 
erties which can afford a basis for 
new equipment design. A combina- 
tion of properties which these ma- 
terials possess is certainly not found 
in any other class of fluids. Besides 
being nonflammable and _ usually 
stable, they possess exceptional elec- 
trical properties being particularly 
resistant to the flow of electricz 
current over a wide range of fre- 
quencies. 

Some of the more recent develop- 
ments of fluorocarbon derivatives are 
just beginning to open more fields. 
The initial high prices of these ma- 
terials will be al ser be decreased 
as the volume and use becomes more 
extensive. The price will undoubtedly 
follow the established pattern as 
production increases and there are 
many other places where you will see 
fluorocarbons occupying a very im- 
portant spot in the future. 

G.E. Science Forum 
WGY, Schenectady, N.Y. 
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MELPAR (Continued from page 270) 

A COMPLETE FACILITY nesium now used. New England has plenty of sea 

h i ad & gid ss water but with the climate handicap it is doubtful if 
— a © vantages to olter it can compete with the plant on the Gulf Coast. 

qualified engineers 


RESEARCH e DEVELOPMENT « Quarrying in New England 
DESIGN e PRODUCTION 


RADAR AND COUNTERMEASURES 

RADAR BEACONS 

SONAR AND SOUND ANALYSIS 

MICROWAVE COMMUNICATIONS 

FIRE CONTROL EQUIPMENT 

DIRECTION FINDING EQUIPMENT 

FLIGHT SIMULATORS AND TRAINING AIDS 
TELEMETERING AND DATA REDUCTION 
SUBMINIATURIZATION TECHNIQUES 


It would be inappropriate to close this discussion ” 
without a few words about quarrying which has many 
things in common with mining. Excellent granite is 
found in several places in each of the New England 
states. It was not extensively used in colonial times, 
but as quarry tools and techniques developed in the 
Nineteenth Century, its use increased for building 
stone monuments. 

The construction of Bunker Hill Monument in 
Charlestown, and of such buildings as King’s Chapel 
and the old Custom House in Boston, gave impetus 
to the quarrying of building stone; and the develop- 
ment of cutting and polishing devices made granite 

DEPT. T.P.101 a competitor of marble for monuments and finely 
MELPAR, INC. finished ornamental building stone. 

452 SWANN AVENUE Such centers as Barre, Vt., Westerly, R. I., Quincy, 
ALEXANDRIA, VIRGINIA Mass., and a few other places still maintain a high 
reputation for polished stone used for gravestones, 
other monuments, and building trimmings. 

ae Marble was easily worked and was widely used in 

THE RESEARCH LABORATORY OF early times for various purposes. Maine has limestone 
WESTINGHOUSE AIR BRAKE COMPANY 


Please send inquiries for additional 
information to 
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THER-Monic Rental Plan 


—is many ways advantageous 
Tax-wise! . . . Capital-wise! ... . Productivity-wise! 





As approved by the Internal Revenue Bureau, this plan permits acquired 
new equipment to be regarded as an expense—payable out of earnings 
before taxes! 

And . . . in that Induction Heating Equipment pays for itself out of 
created profits, it lightens the fixed assets’ load—frees capital—and 
enables industry to satisfy its dire need for modern, more efficient, 
competitively effective modernization. 

The Ther-monic Rental Plan incorporates a nominal ($200.) installation 
charge—and schedules low monthly rates that further reduce them- 
selves annually. 

Special brochure describes this welcome new arrangement. May we 


send you a copy? Write today! 
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for One-Man 
Core Room 
Operation! 


INDUCTION HEATING CORP. Dept 
181 Wythe Avenue, Brooklyn 11, N.Y. 


Gentlemen: 

The Ther-monic Rental Plan interests me! 
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in quantity suitable for burning to make lime but the 
true marble belt extends from Connecticut through 
the Berkshires of Massachusetts into Vermont. 

One of the first marble quarries was opened in 1785. 
The earliest important contribution to marble quarry- 
ing was made by Philo Tomlinson at Marble Dale in 
New Milford, Conn., where operations were begun 
just before 1800. Although Tomlinson did not invent 
the method for cutting marble with a smooth wire and 
sand, he greatly improved the procedures and made 
an important contribution to marble working which 
encouraged its use in thin slabs. 

Marble for the Connecticut state capitol at Hart- 
ford was quarried at East Canaan. Just north of this 
point, in Sheffield, Mass., a quarry furnished the large 
marble columns for Girard College. 

Various other quarries operated for a time profitably 
at Great Barrington, Lee, and West Stockbridge, 
Mass., and the New York City Hall built in 1803-1811 
was faced with marble from Alford, Mass. A quarry 
at Lee furnished marble for an extension of the Na- 
tional Capitol in 1867 and for Philadelphia City Hall 
in 1885. Public contracts from 1804 to 1880 were sup- 
plied from Berkshire County. 

Aside from the quarry at Dorset, Vt., previously 
mentioned quarries were developed in quick succes- 
sion in various parts of that state — the most important 
being in the vicinity of Rutland. The Vermont Marble 
Company at Proctor, near Rutland, quarries and 
works marble from this district as well as other dis- 
tricts, and has today a world-wide reputation as a 
producer of fine stone for buildings and sculptures. 

Slate has been produced in several of the New 
England States but the industry has never been of 
great importance in this region. 

And so ends a rambling discussion of mining and 
quarrying activities in New England. Some have be- 
come wealthy in these pursuits, some have made a 
living, and others have lost money, but the age-old 
wrestle with Mother Earth to get accessories for what 
we call civilization never loses its interest. It would 
take a wiser man than the present writer to predict 
what the future holds in store in this section of our 
country for those who have the wisdom and courage 
to extend the successes and build on the failures of 
those who have gone before. 
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Imported Wedgwood Plates carrying eight drawings of M.I.T. by the internationally-known 
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Telemetering, supervisory control and switching 
functions cannot be left to cables whose perform- 
ance rating is just ‘“‘so-so.’’ These functions require 
cables with constant day-by-day dependability and 
the physical and electrical stability to stand up to 
all kinds of arduous operating conditions. Human 
lives as well as valuable property depend on proper 
functioning of these cables regardless of operating 
conditions. 

Illustrated above is just one more example of the 
numerous tests that all ANHYDREX Super- 
visory Control Cables must successfully pass. All 
ANHYDRExX Signal and Control Cables are ex- 
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tremely resistant to sunlight, weather, soil acids 
and alkalies, vibration and water. They are guar- 
anteed not to absorb more than 20 milligrams of 
water when soaked for seven days at 158° F. (70° C.). 

These cables are electrically stable with high di- 
electric strength, low power factor, and low dielec- 
tric constant. Even after prolonged submersion in 
water, these features are retained indefinitely. 
ANHYDREX Signal and Control Cables have no 
lead sheaths to crystallize or corrode. Their neo- 
prene jackets are not subject to electrolysis nor 
harmed by vibration. 

Specify ANH YDRExX Signal and Control Cables. 
Their light weight and small diameter make them 
easy to handle, splice and terminate. For more com- 
plete information, contact your nearest Simplex rep- 
resentative or write to the address below. 


WIRES & CABLES 


SIMPLEX WIRE & CABLE CO., 79 Sidney Street, Cambridge 39, Massachusetts 
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The Type Capacitance Measuring Assembly 


consists of five well-integrated G-R instruments for the accu- * This assembly is widely used in conjunction with 
rate measurement of capacitance and dissipation factor. Two — the G-R Sample Holder to study dielectric properties 
or three-terminal measurements are possible. of plastics and other insulating materials such as 
In addition to its usefulness in electrical development and > fies teflon, ae a and page 
testing, the Capacitance Measuring Assembly finds wide ap- none ig age Ese aa ” ntonagenn pe 
ae vee : ; : quencies and dipole polarization in polymers may be 
plication in the dielectrics laboratory and chemical research investioned, z . 
organization. The close relationship between capacitance and & Characteristics and effects of surface water films 
dissipation factor and the physical and chemical composition may also be studied. 
of a substance make this precision apparatus very useful for * The Capacitance Measuring Assembly offers one 
investigations in countless basic research problems. of the best methods for measuring the Boella effect in 
high-valued resistors. 
*® Characteristics of large inductors 
as well as resistors may be determined 
by substitution measurements. 





The five G-R instruments included 
in the Capacitance Measuring As- 
sembly are assembled in a compact 
cabinet-rack complete with all in- 
terconnection provisions. 

Type 1302-A Oscillator . . . supplies 
up to 80-milliwatts from 10 c to 
100 ke. 

Type 1231-BRA Amplifier and Null De- 
tector . .. 100 uv input gives 
10% meter deflection at mid- 
frequency range. 

Type 1231-P5 Adjustable Filter . . . has 
eleven fixed frequencies ... with 
external capacitors, any resonant 
frequency from 20 c to 100 kc 
can be obtained. 

Type 716-P4R Guard Circuit . . . makes 
possible accurate impedance de- 
terminations between two points 
of a three-terminal network. 

Type 716-C Capacitance Bridge . . . 
measures 0.1 wuf to 1150 puf 
from 30 c to 300 ke and to 1 uf 
at 1 kc... direct reading in dis- 
— factor from 0.00002 to 
0.56 . . . basic direct reading ac- 
curacy is +0.2% for capacitance 
and +0.0005 for dissipation fac- 
tor; in substitution measure- 
ments, +0.1% capacitance ac- 
curacy with correction chart 
supplied, and +0.00005 for dis- 
sipation factor. 





Type 1610-A Capacitance Measuring 
Assembly . . Complete and ready 
for two or three-terminal meas- 
urements .. . . $1930.00 

Type 1610-A2 Capacitance Measuring 
Assembly . . . Without Guard 
Circuit, for two terminal meas- 
urements only . . . $1635.00 





The unique Type 1690-A Di- The sample holder’s 2-inch di- 
electric Sample Holder is an ac- ameter electrodes are ground to 
cessory unit readily attached to optical flatness and are microme- 
the bridge unknown terminals. It ter driven for highest accuracy. 
permits precise determinations of The instrument is* rugged, com- 
dielectric constant and dissipation pletely shielded and useful to 100 
factor of practically any solid Me and higher. 
dielectric-material Additional Price $435.00 
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